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FCC ID: K3YHNS9200-1 
This device complies with Part 15 of the FCC Rules. Operation is subject to the 
following two conditions: (1) this device may not cause harmful interference, 
and (2) this device must accept any interference received, including interfer- 
ence that may cause undesired operation. 


A Caution 


Any changes or modifications to this equipment not expressly approved by the 
manufacturer could void the user’s authority to operate this equipment. 


A Caution 


This add-on card model DirecPC ISA is intended to be installed in a CSA certi- 
fied equipment in the field by the user in manufacturer’s defined operator 
access area. Check the equipment operating/installation instructions and/or 
equipment manufacturer to verify/confirm if your equipment is suitable for 
user-installed application cards. 


A Attention 


Cette carte d’extension, modele DirecPC ISA est destinee a etre instalee par 
l'utilisateur, sur place et a l’interieur de la zone definie par le fabricant, dans un 
appareil certifie csa. Consulter le mode d’emploi ou le fabricant de l’appareil 
pour verifier ou confirmer si l’utilisateur peut y installer lui-meme des cartes 
peripheriques. 




















Note: This equipment has been tested and found to comply with the limits for 
a Class B digital device, pursuant to part 15 of the FCC Rules. These limits are 
designed to provide reasonable protection against harmful interference in a 
residential installation. This equipment generates, uses and can radiate radio 
frequency energy and, if not installed and used in accordance with the instruc- 
tions, may cause harmful interference to radio communications. However, there 
is no guarantee that interference will not occur in a particular installation. If 
this equipment does cause harmful interference to radio or television recep- 
tion, which can be determined by turning the equipment off and on, the user 
is encouraged to try to correct the interference by one or more of the following 
measures: 


Reorient or relocate the receiving antenna 


Increase the separation between the equipment and receiver 


Connect the equipment into an outlet on a circuit different from that to 
which the receiver is connected. 


Consult the dealer or an experienced radio/TV technician for help. 
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Corporation. Other products and corporate names may be trademarks or 
registered trademarks of other companies, and are used only for explanation 
and to the owners’ benefit, without intent to infringe. 
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Important safety instructions pertaining 
to a risk of fire, electric shock, or injury 


to persons 


The following information is provided for your own safety 
and protection. Please read this section carefully and famil- 
iarize yourself with all warnings, cautions, and instructions. 
Then, keep this guide in a safe, convenient place for your 
easy reference. 


Warnings, cautions, and notes, defined as follows, are used 
throughout this guide to help you become familiar with 
possible safety or equipment hazards. 


A WARNING 


Indicates a procedure that may result in per- 
sonal injury or death caused by electric shock. 




















w WARNING 


Indicates a procedure that may result in per- 
sonal injury or death if not strictly observed. 











A Caution 


Indicates a procedure that may result in equipment 
damage if not strictly observed. 


Note: A note presents additional information or 
interesting sidelights. 








A WARNING 


Before installing the DirecPC adapter into the 
personal computer, disconnect the power 
cord plug from the outlet. Failure to do so 
could result in severe personal injury. 














A WARNING 


For continued protection against risk of elec- 
tric shock and fire, the DirecPC adapter 
should be installed only in products equipped 
with a three-wire grounding plug, a plug 
having a third (grounding) pin. This plug will 
only fit into a grounding-type power outlet. 
This is a safety feature. If you are unable to 
insert the plug into the outlet, contact your 
electrician to replace your obsolete outlet. Do 
not defeat the safety purpose of the ground- 


ing-type plug. 








A WARNING 


You can be killed if the antenna comes into 
contact with electric power lines. Verify that 
there are none nearby before performing the 
following procedures. Watch out for over- 
head power lines. Check the distance to the 
power lines before starting installation. We 
recommend that you stay a minimum of 20 
feet (6 meters) from all power lines. 


If any part of the antenna or mast assembly 
comes into contact with a power line, call 
your local power company. Do not try to 
remove it yourself! They will remove it safely. 














A WARNING 


Local electrical codes and the National Elec- 
trical Code require the antenna to be 
connected to a grounding electrode. Even if 
you will be installing the antenna onto a pole 
inserted into the ground, a grounding 
electrode still must be connected to the 
antenna. 














w WARNING 


Heed Warnings. All warnings on the product 
and the operating instructions should be 
adhered to. 














w WARNING 


For your own safety, follow these important 
safety rules: 


@ Perform as many functions as possible on 
the ground. 


H Do not use metal ladders. 
H Do not install the antenna on a windy day. 


@ If you start to drop the antenna or mast 
assembly, get away from it and let it fall. 














w WARNING 


Before you dig any holes or trenches, call your 
local utility companies so they can help you 
locate underground power, telephone, cable, 
gas, water, and sewer lines in the area. 














w WARNING 


Assembling the dish antenna on a windy day 
can be dangerous. Because of the antenna 
surface, even slight winds create strong 
forces. For example, a 1.0-meter antenna 
facing a wind of 20 MPH (32 km/h) can 
undergo forces of 60 Ibs. (269 N). Be prepared 
to safely handle these forces at unexpected 
moments. 


Do not attempt to assemble, move, or mount 
a dish on windy days or serious, even fatal 
accidents can occur. Hughes Network Sys- 
tems, Inc., is not responsible or liable for 
damage or injury resulting from antenna 
installations. 











w WARNING 


Antennas improperly installed or installed 
onto an inadequate structure are extremely 
susceptible to wind damage. This damage can 
be very serious or even life threatening. The 
owner and installer assumes full responsibil- 
ity that the installation is structurally sound 
to support all loads (weight, wind, and ice) 
and properly sealed against leaks 


Hughes Network Systems, Inc., will not ac- 
cept liability for any damage caused by a 
satellite system due to the many unknown 
variable applications. It is also recommended 
that you consult your local building safety 
code before installation. 
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Thank you for purchasing the Hughes Network Systems 
(HNS™) DirecPC™ Access Kit (DAK). This DirecPC Access Kit 
User Guide provides instructions for the following: 


M@ Installing the DirecPC adapter 


M@ Installing the DirecPC antenna on a non-penetrating 
mount (NPM), ground-mounted pole, or universal mount 


M Aligning the antenna to the satellite 


@ Obtaining DirecPC services with an IBM™ PC-compatible 
computer 


In addition, appendix A provides grounding information, 
appendix B contains design information for HNS DirecPC 
distribution systems, and appendix C describes accessory 
components you can purchase to support a variety of system 
distribution designs using long cable runs or multiple PC 
applications. 


For best results, read the contents of this guide before you 
install the DirecPC system. 








1.1 
Audience 


This guide is intended for an installer experienced in per- 
forming the various tasks described in this guide. These tasks 
include: 


Working with cement 
Routing coaxial cable 
Working near power lines 


Grounding the antenna and coaxial cable as recom- 
mended in National Electrical Code sections 810 and 820 


If you do not feel comfortable about doing these tasks or 
complying with installation requirements, contact your 
DirecPC dealer for information on having your DirecPC 
system installed by an authorized professional installer. 





A Caution 


Before installing the antenna, check local zoning 
codes, covenants, and other restrictions. Some com- 
munities prohibit installing satellite antennas or 
place limits on the mounting height of the antenna. 
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DirecPC overview DirecPC is a high-speed satellite information service. The 
DAK is the equipment which, when installed in a PC, enables 
the PC to access a wide range of information from DirecPC’s 
12-million-bit-per-second (Mbps) satellite link (see 
figure 1-1). 
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Figure 1-1. DirecPC system 





1.3 


DirecPC 
components 


1.4 


DirecPC classes of 
service 


The following components of the DirecPC system provide 
services for specific corporate applications as well as infor- 
mation of general interest such as the Internet, video news, 
and software packages. 


Mm The Operations Center processes the package/service 
provider’s information for delivery to the user over the 
12-Mbps satellite link. Customer Care Center personnel at 
the Operations Center manage the delivery of DirecPC 
information as well as provide customer support for 
DirecPC users (such as assistance with shipping, service, 
and billing inquiries). 

m A Ku-band satellite carries the DirecPC information 
services from the Operations Center to the user’s satellite 
reception equipment. 


M DirecPC user equipment consists of: 


e A 20 x 36-inch elliptical satellite antenna and coaxial 
cable connected to the PC. 


e A 16-bit ISA DirecPC adapter card and software 
installed in the user’s PC. 


e A modem (not included in the DAK) and phone line 
for a dial-up connection to the DirecPC Customer 
Care Center. 


DirecPC services are grouped into three classes: 


MH DirecPC Digital Package Delivery—high-speed (up to 
3-Mbps) transmission of information in the form of 
PC files. 


M DirecPC Turbo Internet—high-speed (up to 400-kbps), 
low-cost Internet access using all the normal Internet 
applications including: Mosaic, Gopher, FTP, E-Mail, 
News, and so on. 

M@ DirecPC Multimedia—the data pipe that provides real- 


time audio and video broadcast services to DirecPC 
receivers. 


In addition to these basic services, HNS offers customized 
software and support services to meet the needs of specific 


1.5 
Getting started 


customers, including file storage at the DirecPC Customer 
Care Center, custom user interface software, backhaul 
support, video compression support, and customized billing. 


The DirecPC kit contains all the software needed to support 
the package delivery service. The kit also provides the 
software drivers needed to support the Turbo Internet and 
Multimedia services but does not include the actual applica- 
tion software (Frontier Technologies Corporation’s SuperTCP, 
for example, for Turbo Internet) which must be purchased 
separately. 


After unpacking the components of the DirecPC Access Kit 
and inspecting them for damage: 


1. Install the DirecPC adapter according to the instructions 
in chapter 2, “Installing the DirecPC adapter.” 


2. Install the DirecPC software according to procedures in 
chapter 3, “Installing the DirecPC software.” 


3. Install the antenna according to the instructions in 
chapter 4, “Installing the antenna.” 


4. Align the antenna towards the satellite according to 
procedures in chapter 5, “Registering your system and 
fine-aligning the antenna.” 


5. Select one of the three services supported by DirecPC as 
described in section 1.4, “DirecPC classes of services,” 
and begin your DirecPC operations. 








This chapter provides instructions for configuring and 
installing the DirecPC adapter. 
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Installation 
procedure 








A WARNING 

= Before installing the DirecPC adapter into the 
personal computer, disconnect the power 

cord plug from the outlet. Failure to do so 

could result in severe personal injury. 














man Caution 


The DirecPC adapter is for use only with the IBM AT 
or compatible UL Listed personal computers that 
have Installation Instructions detailing user installa- 
tion of card cage accessories. 





1. Switch off your personal computer (PC) and all periph- 
eral devices, and unplug the power cord from the outlet 


(see figure 2-1). 
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Figure 2-1. Unplugging the ac power cord from the receptacle 


2. Touch a metal surface on your computer to ground 
yourself to discharge any static electricity. 


3. Remove the cover from your computer (refer to the 
documentation that came with your computer for the 
procedure). 



































8-Bit Slot 


16-Bit Slot 


Figure 2-2. Locating a 16-bit expansion slot 


4. Locate a free 16-bit expansion slot inside your computer. 
A 16-bit slot has two connectors, one slightly shorter 
than the other (see figure 2-2), as opposed to the 8-bit 
slot, which has only one connector. 


Screw 





Cover Plate 
































Figure 2-3. Removing the cover plate 


5. Remove the screw from the metal plate covering the slot 
you have chosen (see figure 2-3). Save the screw; you 
will be using it again later in this procedure. 
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Cover Plate 
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Figure 2-4. Removing the cover plate 


6. Remove the cover plate from the slot (see figure 2-4). 


11 





Serial 
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Figure 2-5. Locating the DirecPC adapter serial number 


7. Make a note of the DirecPC serial number included on 
the label shown in figure 2-5. You will need the number 
later when you register your system. 
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16-Bit Slot 
Connector 














Figure 2-6. Locating $1 and the cable connector 


8. Verify that S1 on the DirecPC adapter (see figure 2-6 for 
location) is set to one of the configurations shown in 
table 2-1. 
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Note: $1 controls how the input/output (I/O) base 
address for the DirecPC adapter is programmed. If 
S1 is configured to any of the settings shown in 
table 2-1, the DirecPC adapter’s I/O base address is 
automatically set by software. 


Table 2-1. Configuring S1 


Switch settings 
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OFF 








OFF 














Settings 
diagram 


3 2 1 
OFF | OFF | ON | ON Lr 
NO 


OR 





OFF | OFF 














ON | OFF 














OR 
OFF | OFF | OFF | ON TLE 
NO 


Note: If you need to change a switch setting, use the 
tip of a pen to slide the switch to its new position— 
either ON or OFF—as shown in figure 2-7. 









Lat Pen or Pencil 


Switch 1 


Switch 2 
Switch 3 


Switch 4 


Figure 2-7. Changing a switch setting 
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9. Install the DirecPC adapter into the slot as follows: while 
being careful not to damage the cable connector (see 
figure 2-6 for location) align your adapter’s 16-bit slot 
connector with the expansion slot and firmly press on 
the adapter until it is fully seated into the slot (see 
figure 2-8). 












































Figure 2-8. Installing the DirecPC adapter into the slot 
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Figure 2-9. Installing the cover plate screw 


10. Secure the adapter to the expansion slot with the screw 


you removed from the cover plate (see figure 2-9). 


A Caution 


The cover plate screw that secures the DirecPC 
adapter to the PC chassis must be completely 
tightened to provide continuous bonding between 
the DirecPC adapter and the PC chassis. 
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11. 


12. 


Install the computer cover and plug the AC power cord 
into the power outlet. 


Save the DirecPC adapter shipping box and packing 
material. If the adapter ever needs to be returned for 
servicing, it should be mailed in the original container. 


Note: All the safety and operating instructions should 
be read before the DirecPC product is operated. These 
instructions should be retained for future reference. 


12. Turn the PC on and verify that it functions normally. If 


so, go to chapter 3. If there is a problem that prevents 
the system from operating properly, you will have to 
manually configure the IRQ and I/O base address. Refer 
to chapter 7, “Maintenance,” and perform steps 1 
through 6 to remove the adapter from your computer. 
Then refer to chapter 3 to install the DirecPC software so 
you can manually assign the IRQ and I/O base address. 


This chapter provides instructions for installing the software 
needed to configure and operate the DirecPC system. DirecPC 
software runs on a variety of operating systems. Choose from 
the following operating systems the one that your computer 
is using, then refer to the appropriate section. 


MH Microsoft Windows 3.1 or 3.11 (Windows for Work- 
groups), see section 3.2 


MH Microsoft Windows 95, see section 3.3 
H IBM OS/2, see section 3.4 
After you have installed the DirecPC soft- 


ware, refer to the DirecPC help files for detailed 
information on using the software. 





3.1 


User equipment Before installing your DirecPC software, review your com- 
requirements puter system. To install and use the DirecPC software, you 
need the equipment listed in table 3-1. 


Table 3-1. DirecPC user equipment requirements 


Computer 66-MHz 80486 or higher 33-MHz 80486 


Random-access memory 12 Mbytes or more 8 Mbytes 
(RAM) 
Monitor VGA (or better) with 1-Mbyte VGA with 512 Kbytes 
of VRAM for 256 colors of VRAM 


Mouse Windows-compatible mouse, | Windows-compatible mouse 
graphics tablet, or other 
pointing device 


Hard disk drive 10 Mbytes for application, plus] 10 Mbytes for application, 
100 Mbytes for Reuters News eee storage pes is 
Wheel Video storage uired to hold 


dow wnloaded packages 


Modem (for transmitting data) | Hayes-compatible 9600-baud | Hayes-compatible 9600-baud 
(V.32) modem (V.32) modem 











Making a backup copy of your 
software 

You may make one backup copy of the DirecPC software 
diskettes. Before you install the software on your hard disk, 
make backup copies of the diskettes. Then, use the backup 
disks to install the program. Be sure you store your original 
diskettes in a safe place. 


Your original DirecPC software diskettes are write-protected 
to prevent you from accidentally erasing or writing over any 
of the files. It is safest to leave them that way and to write- 
protect your backup diskettes as well. 
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3.2 


Loading software Installing the DirecPC software takes about 10 minutes. 
in a Windows 3.1 Perform the following procedure to install the software: 
or Windows 3.11 1. Run Microsoft Windows on your computer. 
environment 


2. Locate the Windows diskettes, then insert Disk 1 into 
the appropriate disk drive of your computer (for ex- 
ample, drive A). 


3. Choose Run... from the File menu in Windows Program 
Manager. 


4. Type in the Run dialog box, [drive]:\SETUP (where 
[drive] is the name of the drive into which you inserted 
the Disk 1 diskette (for example, A:\SETUP). Click on 
the OK button. After a short delay, the DirecPC Setup 
Program Screen displays. 





Run the DPCSetup utility. Refer to the Help menu contents 
and select the topic “Configuring your system” to enter the 
IRQ and I/O base address information. 


3.3 

Loading software Installing the DirecPC software takes about 10 minutes. 
in a Windows 95 Perform the following procedure to install the software: 
environment 1. Run Microsoft Windows 95 on your computer. 


2. Locate the Windows 95 diskettes, then insert Disk 1 into 
the appropriate disk drive of your computer (for ex- 
ample, drive A). 

3. Click on the Start button. 


3. Select the Run command. 


4. Type in the Run dialog box, [drive]:\SETUP (where 
[drive] is the name of the drive into which you inserted 
the Disk 1 diskette (for example, A:\SETUP). Click on 
the OK button. After a short delay, the DirecPC Setup 
Program Screen displays. Follow the instructions on the 
screen to finish installing the software. 


Run the DPCSetup utility. Refer to the Help menu contents 
and select the topic “Configuring your system” to enter the 
IRQ and I/O base address information. 
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3.4 


Loading software 
in an OS/2 
environment 
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The OS/2 version of the DirecPC software is called the 
Package Delivery Server (PDS). The PDS provides most of the 
Package Delivery Server capability found in the Windows 
versions of the DirecPC software, except that PDS uses a 
command-line interface instead of a graphical user interface. 
The main features of this PDS are: 


M PDS runs as a background process that can function 
unattended once the PDS has been started. 


M provides commands, executed from an OS/2 window, that 
allow the user to: 


¢ start and stop the PDS 


e determine what files are available for this site to 
download 


e select a “requestable” file for download from the 
DirecPC Network Operations Center 


define “clients” in order to directly download to the 
client directories. 


e determine status of the PDS 


@ allows user to request “requestable” files and allows users 
to receive “push” or “pull” type files. “periodicals” and 
“purchase” files are not supported with this version. 
M provides utilities to assist in DirecPC Satellite Antenna 
pointing. 
M@ allows users to read the OS/2 PDS User Guide on-line 
using a provided Acrobat reader. 
The PDS is installed onto an OS/2 machine using the IBM 
Software Installer utility as follows: 
1. Insert Diskette 1 of the Package Delivery Server into the 
A: drive 

2. Type a:install— you will be prompted for responses - do 
not re-install the Initialization component if you have 
already installed it and modified it from a previous release! 


The installation modifies your \config.sys file. Entries 
modified include: 


a. PATH - adds entry for the DirecPC “bin” directory 


b. LIBPATH - adds entry for the DirecPC “bin” 
directory 


c. A DEVICE for the DirecPC Adapter - you may 
need to change the default IRQ and the I/O Port 
to match what is available in your environment. 
The default is no IRQ (uses a timer) and an I/O 
Port of hexadecimal 300. The I/O Port matches 
the switches on the DirecPC Adapter. 


d. Optionally, change “PRIORITY_DISK_IO = NO” 
to improve download performance 


4. the initialization file created in \direcpc\bin \direcpc.ini 
may need to be modified. Use any “ini” file editor 
available or the \direcpc\bin\editini editor provided 
from IBM Corp. Two of the most common items 
needing change are: 





a. ComPort - set it equal to the async communica- 
tions port you attach the modem to - 
Default = COM1 


b. DialOutPrefix - set it equal to required dial-out 
prefix at your site - Default = 9 


Obtaining the DirecPC OS/2 Package 
Delivery User Guide (8051691) 


A copy of the User Guide is available in 
\direcpc\doc\manual.pdf. You can read it by first installing 
the “Acrobat” reader on the diskette provided and then 
access the User Guide using the reader. The reader executes 
under the Windows 3.1 Program Manager. To install the 
reader: 


1. copy the file “reader.exe” off the Acrobat diskette into a 
temporary directory 


2. Execute the “reader.exe’ file. It is a self extracting zip file 
creating the “acroread.exe” file. 


3. Execute the “acroread.exe” file from Win 3.1. This will 
install the reader/ icon. 


4. Point the Acrobat reader software at the 
\direcpc\doc\manual.pdf to read the User Guide. 
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This chapter describes selecting a site to install the antenna, 
installing the antenna, and aiming it towards the satellite. 





4.1 

Locating the The satellite that the DirecPC system uses is located approxi- 

satellite mately 22,300 miles (35,900 kilometers) in orbit above the 
equator. The orbit is referred to as being geostationary 
because the satellite travels above Earth’s equator from west 
to east at a speed matching that of Earth’s rotation, thus 
remaining stationary in relation to Earth. To aim the antenna 
at the satellite you need to know the azimuth and elevation 
measurements. As shown in figure 3-1, azimuth is the side- 
to-side measurement, elevation is the up-or-down measure- 
ment. 


Azimuth 






Satellite 


(h----- {® 




















Satellite 


-_—_ 


————* 
ee ae . 
_—_—- Elevation 


cn eee eae Horizontal 





Figure 4-1. Definition of azimuth and elevation angles 


To determine the azimuth, elevation, and polarization 
values, use the Antenna Pointing utility. 
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4.2 


Choosing the Perform the following steps to select the best site to install 
antenna the antenna: 
installation site 1. Go to the location where you plan to install the 


antenna. 


2. Using a compass like that shown in figure 3-2, hold the 
compass level so the needle can rotate freely. When the 
needle stops rotating, it will be pointing to North. Doing 
so carefully so as not to disturb the needle, rotate the 
body of the compass so that the 0° or N marks printed 
on the compass align with the painted end of the 
needle. The compass is now aligned with magnetic 
North. 


Note: Large metal structures near the compass may 
reduce its accuracy. Such metal structures are com- 
mon on the roof of a commercial building. If you are 
near such structures, move several feet away and re- 
peat the measurement to verify the readings. 


30° Azimuth 


65° Azimuth 





225° Azimuth 


Figure 4-2. Finding the azimuth measurement 
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straight edge 







Level or 





Draw an imaginary line from the center of the compass 
to the magnetic azimuth value indicated on the antenna 
pointing calculations window. This is the direction for 
pointing the antenna toward the satellite. Use a rock or 
some other object to mark the location where you are 
standing; then pick a landmark in the distance that 
aligns with the magnetic azimuth bearing, or mark the 
azimuth direction in some way. 


Angle finder 


























28 





Figure 4-3. Angle finder and level 


4. 


Using an angle finder and level or straight edge (see 
figure 4-3), verify that there is an unobstructed line-of- 
sight toward the satellite. To do this, align a straight 
edge along the azimuth bearing. Then, using the angle 
finder, lift the front of the straight edge to the elevation 
value indicated on the antenna pointing calculations 
window. Sight along the straight edge (see figure 4-4) to 
verify that there are no obstructions, (such as buildings 
or trees) blocking the view. Also, avoid installing the 
antenna next to electrical equipment such as air- 
conditioning units, because they can cause signal 
interference. 


Good View 
(Clear line-of-sight, no 
obstructions in the way) 





Poor View 
(Obstructed line-of-sight, trees 
are blocking the signal) 





Figure 4-4. Verifying that there is a clear line-of-sight to the satellite 
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Refer to one of the following sections for the antenna 
installation procedure that most closely matches the configu- 
ration selected for your site: 


@ If you will be installing the antenna on a non-penetrating 
mount (NPM), refer to section 4.3, “Installing an NPM- 
mounted antenna.” 


@ If you will be installing the antenna on a pole, refer to 
section 4.4 “Installing a pole-mounted antenna.” 


M@ If you will be using the universal mount to install the 
antenna on a surface such as a wall or roof, refer to 
section 4.5, “Installing the antenna using the universal 


mount.” 
4.3 
Installing an This section describes installing the antenna assembly onto a 
NPM-mounted non-penetrating mount (NPM) (see figure 4-5). Information 
antenna on ballast requirements is also included. Read this section 


thoroughly before beginning system assembly. For best 
results in the assembly process, perform each step in the 
same sequence as listed in this manual. 




















Figure 4-5. Non-penetrating mount installation 
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A WARNING 


You can be seriously injured or killed if the 
antenna comes into contact with electric 
power lines. Verify that there are none nearby 
before performing the following procedure. 














w WARNING 


Antennas improperly installed or installed 
onto an inadequate structure are extremely 
susceptible to wind damage. This damage can 
be very serious or even life threatening. The 
owner and installer assumes full responsibil- 
ity that the installation is structurally sound 
to support all loads (weight, wind, and ice) 
and properly sealed against leaks. 


Hughes Network Systems, Inc., will not ac- 
cept liability for any damage caused by a sat- 
ellite system due to the many unknown vari- 
able applications. It is also recommended that 
you consult your local building safety code 
before installation. 














w WARNING 


Local electrical codes and the National Elec- 
trical Code require the antenna dish to be 
connected to a grounding electrode. 
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A Caution 


If you are installing the NPM onto a roof, the roof 
section must be flat and of sufficient area for the base 
of the roof mount (see ballast requirement and loca- 
tion chart for base size). The roof section must also 
be able to withstand the weight of ballast, antenna, 
and mount assembly. 


Distributed loads (lb./sq. ft) and total dead load are 
shown in tables 4-1 and 4-2 (see pages 46 and 48). It 
is the customer’s responsibility to verify that distrib- 
uted loads of this product do not exceed roof design 
loads. If you do not know your roof design loads, consult 
a professional engineer. 


Assembly tools recommended 
Have on hand the following tools: 


Torque wrench 

Phillips screwdriver 

Ratchet wrench, 3/8-inch drive 

10-mm socket, 3/8-inch drive (for M6 bolts) 
13-mm socket, 3/8-inch drive (for M8 bolts) 
10-mm nut driver 

13-mm nut driver 

3/8-inch electric drill 


1/2 inch drill bit (for coax cable routing) 


Materials recommended 


Have on hand the following materials according to your 
installation needs: 


Grounding rod clamp, grounding block and wire (as 
required by the National Electrical Code and local codes; 
refer to Appendix A “Electrical Grounding”). 


RG-6 coaxial cable with F-type connectors, impedance: 75 
ohms, shielding: minimum double shield (requires a 
minimum 100% foil shield covered with a 40% woven 
braid), outer cover: PVC (must be suitable for both indoor 
and outdoor use; length as required). 


M@ To install the antenna mounted on an NPM base frame 
on a flat roof, place protective material between the 
antenna and roof for roof protection and for anti-skid 
friction. Use a 36 X 36 X 3/8-inch foam pad; such as, 
product names like Ceramar®, Griffolyn, or RMAX. 
Layers to a thickness to 3/8-inch of 40- or 60-pound 
asphalt roofing can also be used. 


M Spray adhesive, 3M Super 77 (or equivalent) for attaching 
foam pad to NPM base frame. 

M Solid concrete cap blocks, 3.6 X 7.6 X 15.6 inches (quan- 
tity determined in section “Ballast,” tables 4-1 and 4-2). 

M@ Coaxial cable sealant (COAX-SEAL or equivalent) to 


prevent moisture from seeping into the LNB from the 
coaxial connector. 





HM Cable ties for securing the LNB cable to the antenna 
feed leg. 


M@ If you will be anchoring the NPM with tethering cables 
(see section “Tethering the NPM,” for more information), 
you will need: 

e Tethering cable, 1/8-inch diameter minimum (1200 
lb. minimum breaking strength) 7 X 7 or 7 X 19 
construction, stainless steel or galvanized steel 
(length as required). 


¢ Cable clamps, 6 minimum. 


Assembling the NPM 


Perform the following steps to assemble the non-penetrating 
mount. 


Note: 10-mm tools fit M6 hardware and 13-mm tools 
fit M8 hardware. 


1. Clear the installation area of all debris, gravel, or other 
loose materials. 


2. Place NPM base assembly at the location selected in 
section 4.2, “Choosing the antenna installation site.” 
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Note: If the NPM is being installed on a roof, place a 
layer of roofing paper under the NPM base frame. 
Also, if you install a Ceramar foam pad to the base, 
spray the adhesive with care—do not spray on the 
mounting hardware. 





Pivot Bolt 
(2 Places) 


Base 
Assembly 


Figure 4-6. Loosening the pivot bolts 


3. Loosen the pivot bolts (see figure 4-6). 
4. Swing mast up to the vertical position. 


5. Secure mast to base with an M8 X 20 hex-head bolt and 
lock washer, as shown in figure 4-7. 


<=> Mast 
Y assembly 








washer 


Base 
\ \ (hecie assembly 


M8 X 20 
Hex bolt 


Figure 4-7. Securing mast to the base 
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a—— _ Mast 
assembly 











Side Brace 


(2 Places) MB X 20 hex bolt 


Hex nut <= Lock washer (2 Places) 


(2 Places) (2 Places) 


Figure 4-8. Securing side braces to base 


6. Swing side braces down and align holes in braces with 
holes in base. Secure with two M8 X 20 hex-head bolts, 
lock washers, and hex nuts (see figure 4-8). 
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Flat washer Lock washer 











cy 
Mast ————_ | M8 X 20 
assembly Hex bolt 
MB X 20 Rear brace 


Hex bolt 








Base 


assembly Flat washer 


M8 X 20 
Lock washer Hex nut 


Figure 4-9. Assembling rear brace to mast and base 
7. Secure rear brace to mast using an M8 X 20 hex-head 
bolt, lock washer, and flat washer (see figure 4-9). Pull 


up on brace so that outer edge of flat washer is seated 
against brace bend. 


8. Secure brace to base using an M8 X 20 bolt, lock washer, 
and hex nut (see figure 4-9). Push down on brace to lock 
hex-head bolt when tightening hex nut. 


9. Tighten and torque all hardware to 18 ft.-Ibs. (24 N-m). 
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Antenna 
reflector 





Feed leg hole 


Az/El cap mount assembly 


Lockwasher 
(4 places) 


5/16-18 hex nut 
(4 places) 


Figure 4-10. Assembling antenna reflector onto AZ/EL cap mount 


Assembling antenna reflector to 
AZ/EL cap mount 


Perform the following steps to assemble the antenna reflector 
onto the azimuth/elevation (AZ/EL) cap mount. 


1. Insert the four threaded studs on back of antenna 
reflector through corresponding holes on AZ/EL cap 
mount assembly (see figure 4-10). 
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A Caution 


Verify that feed leg hole is oriented downward as 
shown in figure 4-10. 


2. Install four lock washers and 5/16-inch hex nuts onto 
threaded studs. Tighten and torque hex nuts to 
18 ft.-Ibs. (24 N-m). 


Assembling antenna/cap mount onto 
mast 


Perform the following steps to assemble the antenna/cap 
mount onto the NPM mast. 


Note: Do not remove the abrasive pad from inside 
the cap mount assembly; it remains as a part of the 
assembly. 


1. Lift antenna/cap mount assembly and slide AZ/EL cap 
mount onto mast tube (see figure 4-11). Face of antenna 
should be parallel to front of base (see figure 4-5). 


w WARNING 


Failure to mount the antenna parallel to the 
front of the base may greatly reduce the 
allowed wind speed values shown in tables 
4-1 and 4-2, which could result in damage or 
injury. 























Clamp nut 
(3 places) 


“——— Mast tube 








Figure 4-11. Installing antenna/cap mount assembly onto mast 


2. Tighten M8 clamp nuts so that the antenna/cap mount 
assembly is held stationary on mast but can be swiveled 
with slight pressure. 
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Feed assembly 
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Antenna reflector 

















5/16 flat washer le 


5/16-18 Hex | 


Figure 4-12. Installing feed assembly and feed support tube onto antenna reflector 


Feed assembly and feed support tube 

installation 

Perform the following steps to install the feed assembly and 

feed support tube onto the antenna reflector. The feed 

support tube is keyed to assure that it will seat properly in 

the feed support socket. 

1. Install the feed leg into the feed support socket on the 
antenna reflector (see figure 4-12). 


2. Secure the feed leg with a 5/16 flat washer and 5/16-18 
hex screw as shown in figure 4-12). Use a torque wrench 
to tighten the hex screw to 8 to 10 ft-lbs. 






| 
#8 X 1/2-inch PPH screw 


(2 places) 


Feed assembly 


Figure 4-13. Removing cover from feed assembly 


Installing the LNB cable onto the LNB 


Perform the following steps to install the LNB cable onto 
the LNB. 


1. Using a Phillips screwdriver, remove the two 
#8 X 1/2-inch PPH screws from the feed assembly cover 
(see figure 4-13). 


2. Remove the feed assembly cover. 


Route one end of the RG-6 coaxial cable from the back 
of the antenna reflector along the inside of the feed 
support tube until approximately 12 inches (30.5 cm) of 
cable extends from the top of the support tube. 
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Figure 4-14. Weatherproof F-type connector 


4. If the cable already has an F-type connector on it, go to 
step 5. Otherwise, install an F-type connector (see 


figure 4-14) onto the end of the cable. A 





Note: If the F-type connector you are using is not 
weatherproof, you need to use a coaxial cable seal- 
ant (COAX-SEAL or equivalent) to prevent moisture 
from seeping into the LNB from the coaxial connec- 
tor. The copper-plated center conductor in the RG-6 
cable can experience electrolytic corrosion at the LNB 
connector. Moisture and DC current cause this type 
of corrosion. 


5. Install the coaxial cable onto the LNB connector (see 
figure 4-15). 


ey LNB coaxial cable 
<. 


LNB connector 






LNB 


Figure 4-15. Installing LNB cable onto LNB connector 


6. Install the feed assembly cover using the two 
Mé4 X 10-mm PPH screws removed in step 1. 
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Grounding the NPM frame 

Perform the following steps to ground the NPM assembly in 
accordance with current National Electrical Code and local 
electric codes. Refer to appendix A, “Electrical Grounding,” 
for grounding information. Use a copper ground wire for an 
underground installation. 


w WARNING 


All installations must conform to the latest 
issue of the National Electrical Code. 














1. Insert one end of the ground wire through the ground 
lug (see figure 4-16). 








Frame base 


| i lug 


Ss Self-tapping 
a hex-head screw 
{— Ground wire 


Figure 4-16. Grounding the antenna 





2. Tighten the ground lug clamp screw until the ground 
wire is secured. 


3. Install the ground lug onto the NPM frame base using 
the self-tapping hex-head screw as shown in figure 4-16. 


4. Refer to the National Electrical Code (NEC) Section 810 
and local electric codes for the specific instructions on 
grounding the remaining end of the ground wire. 
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Keep face of 
antenna parallel to 
front of base 





Performing a coarse azimuth 
alignment 


Do the following to make a coarse azimuth alignment: 


1. Temporarily place a concrete block on the base during 
the coarse azimuth adjustment (see figure 4-17). 


nN Caution 


Do not rotate antenna and cap mount on mast to 
obtain coarse azimuth setting. To do so would greatly 
reduce allowed wind-speed values shown in tables 4-1 
and 4-2 (see pages 46 and 48). 








To Satellite 


Coarse 
azimuth 





Concrete 
block 


Figure 4-17. Rotating antenna and base for coarse azimuth setting 


2. Rotate antenna and mount assembly, pointing it to the 
correct compass reading. This will be an approximate 
setting. Optimum setting is achieved during fine 
alignment. 


Ballast 


Locate your installation site on the wind speed map in 
figure 4-18. Determine the windspeed indicated for your 
antenna location. 








Special wind region; consult 
with local building code office 


[| Wind speed 70 mph 
Figure 4-18. Wind speed map 


Select the exposure factor (B or C) for your antenna location 
from the following descriptions: 


Exposure B indicates the terrain of urban and sub- 
urban areas, wooded areas, or other terrain with nu- 
merous closely spaced obstructions. The obstructions 
extend at least 1500 feet in all directions from the 
antenna installation. 


Exposure C indicates a flat terrain which is gener- 
ally open; including obstructions less than 30 feet 
high, and extending one-half mile or more from the 
site in all directions from the antenna installation. 
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Refer to table 4-1 for the ballast requirements for a tethered 
antenna and to table 4-2 for an untethered antenna. See 
figure 4-19 for the location of the ballast; add the number of 
concrete blocks for ballast onto the NPM base frame, taking 
care not to move the base when adding the ballast. 


Table 4-1. Ballast requirements (wind speed tethered) 


Allowable wind speed (MPH) 
Total Weight (Ibs.) when height from ground to 
Number | Location| of ballast and Dist. Load center of antenna is: 
of blocks} Number | antenna oe Ibs./sq. ft. 


1 thru 10 
1 thru 14 
1 thru 18 








Note 1: Antenna and NPM maximum survivable 
wind velocity is 125 MPH. 


Note 2: Select ballast from table 4-1 based on wind 
velocity, height above ground, and roof material. 


Note 3: Ballast consists of 8 X 16 X 3-inch concrete 
cap blocks weighing 32 lbs. each, plus 45-Ib. com- 
bined weight of antenna and NPM. 


Note 4: Ballast calculated to meet Uniform Building 
Code Exposure B or C and 1.5 stability. 


Note 5: Ballast based on overturning requirements 
with 1.5 stability. To prevent overturning, tether as 
shown in figure 4-20. 


Note 6: The NPM is tethered to prevent overturning 
(see section “Tethering the NPM,” following 
figure 4-20). 


Note 7: If the NPM will not be tethered, refer to 
table 4-2. 
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Figure 4-19. Ballast locations 


Tether A 
(attach to a fixed object) 








Tether B 
(attach to a fixed object) 













Tether C 
(attach to a fixed object) 


Figure 4-20. Typical tethering 


Tethering the NPM 

To keep the NPM from overturning, attach three cables, as 
shown in figure 4-20, between the NPM and fixed objects 
capable of supporting 110 lbs. The tethering cable must be 1/ 
8-inch diameter minimum stainless or galvanized steel (7 X 7 
or 7 X 19, 1200 lbs. minimum breaking strength). 
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Table 4-2. Ballast requirements (wind speed untethered) 


Total Weight (Ibs.) 
Number | Location] of ballast and 
of blocks] Number | antenna — 


Total Weight (Ibs.) 
Number | Location] of ballast and 
of blocks] Number | antenna — 


Total Weight (Ibs.) 
Number | Location] of ballast and 
of blocks] Number | antenna oer 


Built-up roof tar and rock 
friction coefficient: .55 
with foam pad 


Allowable wind speed (MPH) 
when height from ground to 
center of antenna is: 


Built-up roof modified 
bitumen friction coefficient: 
.47 with foam pad 


Allowable wind speed (MPH) 
when height from ground to 
center of antenna is: 


ae roof Hypalon or 
EDPM friction coefficient: 
.55 with foam pad 


Allowable wind speed (MPH) 
when height from ground to 
center of antenna is: 





Note 1: Antenna and NPM maximum survivable 
wind velocity is 125 MPH. 

Note 2: Select ballast from table 4-2 based on wind 
velocity, height above ground, and roof material. 
Note 3: Ballast consists of 8 X 16 X 4-inch concrete 
cap blocks weighing 32 lbs. each, plus 45-lb. com- 
bined weight of antenna and NPM. 


Note 4: Ballast calculated to meet Uniform Building 
Code Exposure B or C and 1.5 stability. 





Note 5: Wind speed in table 4-2 is based on worst- 
case friction coefficients and 1.5 sliding and over- 
turning stability. 
The antenna is installed. Refer to section 4.6, “Installing the 
LNB cable,” for information on routing the LNB cable to the 
building and installing it. 





4.4 
Installing a pole- This section describes installing the antenna assembly onto a 


mounted antenna ground pole (see figure 4-21). Read this section thoroughly 
before beginning system assembly. For best results in the 


assembly process, perform each step in the same sequence as 


listed in this manual. 





_4 


Figure 4-21. Pole mount installation 
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A WARNING 


You can be seriously injured or killed if the 
antenna comes into contact with electric 
power lines. Verify that there are none nearby 
before performing the following procedure. 
Watch out for overhead power lines. Check 
the distance to the power lines before start- 
ing installation. We recommend that you stay 
a minimum of 20 feet (6 meters) from all 
power lines. 


If any part of the antenna or mast assembly 
comes into contact with a power line, call 
your local power company. Do not try to re- 
move it yourself! They will remove it safely. 














w WARNING 


For your own safety, follow these important 
safety rules: 


Mm Perform as many functions as possible on 
the ground. 


H Do not use metal ladders. 


Do not install the antenna on a windy day. 


@ If you start to drop the antenna or mast 
assembly, get away from it and let it fall. 








w WARNING 


Before you dig, call your local utility compa- 
nies so they can help you locate underground 
power, telephone, cable, gas, water, and sewer 
lines in the area. 














w WARNING 


Assembling the dish antenna on a windy day 
can be dangerous. Because of the antenna 
surface, even slight winds create strong 
forces. For example, a 1.0-meter antenna fac- 
ing a wind of 20 MPH (32 km/h) can undergo 
forces of 60 Ibs. (269 N). Be prepared to safely 
handle these forces at unexpected moments. 


Do not attempt to assemble, move, or mount 
a dish on windy days or serious, even fatal 
accidents may occur. 














w WARNING 


Local electrical codes and the National Elec- 
trical Code require the dish to be connected 
to a grounding electrode, even if the dish is 
mounted on a pole mount system does not 
satisfy the requirements of a grounding elec- 
trode. Therefore, always connect the dish to 
a proper ground electrode. 











A Caution 


If you will be using a pole other than the one recom- 
mended as an optional purchase for the DirecPC pole 
mount system, read the following: 


M The pole must have a 2-3/8 inch outside diam- 
eter (OD). Pole and pipe sizes are measured by 
inside diameter (ID) and wall thickness. To ob- 
tain a pole with the correct OD, look for a pole 
with a 2-inch ID and a Schedule-40 wall thick- 
ness. 


M The pole should be at least six feet long. 
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Assembly tools recommended 
Have on hand the following tools: 


Hole digging tools 

Hammer or driver for grounding rod 
Wheelbarrow or concrete mixing box 
Bubble level 

Assorted open-end wrenches 

Torque wrench (to 18 ft. pounds) 

Phillips screwdriver 

Ratchet wrench, 3/8-inch drive 

10-mm socket, 3/8-inch drive (for M6 bolts) 
13-mm socket, 3/8-inch drive (for M8 bolts) 
10-mm nut driver 

13-mm nut driver 

1/2-inch drill bit 


3/8-inch electric drill (for coax cable routing) 


Materials recommended 
Have on hand the following materials: . 


3 40-lb. bags of quick-setting concrete. 


1-1/2 inch ground clamp (if not using recommended 
pole). 

RG-6 coaxial cable with F-type connectors, impedance: 75 
ohms, shielding: minimum double shield (requires a 
minimum 100% foil shield covered with a 40% woven 
braid), outer cover: PVC (must be suitable for both indoor 
and outdoor use, length as required). 


Coaxial cable sealant (COAX-SEAL or equivalent) to 
prevent moisture from seeping into the LNB from the 
coaxial connector. 


Silicone sealant. 


A grounding rod and clamp (as required by the National 
Electrical Code and applicable local codes; refer to 
Appendix A “Electrical Grounding”). 


Installing the pole mount 


Perform the following steps to install the pole mount. 


Note: 10-mm tools fit M6 hardware and 13-mm tools 
fit M8 hardware. 


1. Ifyou are using the recommended DirecPC pole, go to 
step 2. Otherwise, use a hacksaw to cut the bottom edge 
of the pole at a 45° angle, as shown in figure 4-22. This 
prevents the pole from rotating in the concrete over 
time. 





r-- 5s 


Pole 


Cut this section from the pole 


Figure 4-22. Cutting bottom of pole at a 45° angle 


Note: If you live in an area where the frost line is 
never deeper than 36 inches below grade, refer to 
figure 4-23 and table 4-3 for specifications as you per- 
form the following steps to install the pole. Other- 
wise, refer to figure 4-24 and table 4-4 for specifica- 
tions that describe installing the pole in soil where 
the frost line extends 36 inches or deeper below grade 
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2. Refer to table 4-3 or 4-4 to determine how deep and wide 
the pole mount hole should be; then dig the hole to the 
specified dimensions. 












Dimension 
aN 


1-inch to 2-inch 


(see table 4-3) slope for water run-off 


72 inches 


Dimension 
"B" 


Oval end of recommended pineyee 
DirecPC pole or 45° cut end if Beliowinea tin 
of schedule 40 pipe (see table 4-3) 


Figure 4-23. Standard DirecPC pole mount pier foundation diagram 
Note 1: Pole and foundation design is based on the 
following criteria: 


MH Uniform Building Code Exposure B or C and 1.5 
stability factor. 


HM Vertical soil pressure of 2,000 pounds per square 
foot. 


Hi Lateral soil pressure of 400 pounds per square foot. 


M Concrete compressive strength of 2,500 pounds 
per square inch in 28 days. 
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Note 2: The foundation design shown in figure 4-23 
is intended as a guide only, it does not represent a 
specific site plan. Because soil conditions vary and 
may not meet design criteria listed in Note 1, you 
should consult a local professional engineer to de- 
termine your soil conditions and appropriate foun- 
dation. 


Note 3: Exposure B indicates the terrain of urban and 
suburban areas, wooded areas, or other terrain with 
numerous closely spaced obstructions. The obstruc- 
tions extend at least 1500 feet in all directions from 
the antenna installation. 


Note 4: Exposure C indicates a flat terrain which is 
generally open; including obstructions less than 30 
feet high, and extending one-half mile or more from 
the site in all directions from the antenna installa- 
tion. 





Table 4-3. Standard pier foundation specifications 


Exposure C 


Wind Dimensions Concrete Dimensions Concrete 
Velocity A B D Volume 
80 MPH | 37 in. 37 in. 0.9 feet? 
90MPH | 37 in. 37 in. 0.9 feet? 
700 MPH 37 in 0.9 feet? 
110 MPF 34 in. 0.95 feet 
120 MPH* 34 in. Bin. | 1.25 feet? 


* 2-3/8 O.D. X 14 GA wall ground pole (#9007869-0005) is 
rated at 110 MPH at heights shown. 





2-3/8 O.D. X Schedule 40 (0.154 wall) ground pole is rated 
at 120 MPH at heights shown. 
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Dimension 
"A" 
(see table 4-4) 


1-inch to 2-inch 
slope for water run-off 


72 inches 











48 inches 
(see Note 1) 


— 1 inch to 

1.5 inches 
Oval end of recommended 
DirecPC pole or 45° cut end 

of schedule 40 pipe 
Dimension 
i 
: 7 (see table 4-4) Below frost 
REBAR #3 X 24-inches minimum line 
(4 places) 2 inches 
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Figure 4-24. Deep frost line DirecPC pole mount foundation diagram 


Note 1: The 48-inch hole depth may be increased as 
necessary for your particular site. If you do make the 
hole deeper, also increase the concrete, and extend 
the length of the rebar accordingly. 


Note 2: Pole and foundation design is based on the 
following criteria: 


M Uniform Building Code Exposure B or C and 1.5 
stability factor. 


M Vertical soil pressure of 2,000 pounds per square 
foot. 


M@ Lateral soil pressure of 400 pounds per square foot. 


M Concrete compressive strength of 2,500 pounds 
per square inch in 28 days. 


Note 3: The foundation design shown in figure 4-24 
is intended as a guide only, it does not represent a 
specific site plan. Because soil conditions vary and 
may not meet design criteria listed in Note 2, you 
should consult a local professional engineer to 
determine your soil conditions and appropriate foun- 
dation. 





Table 4-4. Deep frost line foundation specifications 


Wind Dimensions Concrete Dimensions Concrete 
Velocity A D Volume A D Volume 


8010 125 MPA 7 in 
10 MPA 
120 MPH 34 in 

* 2-3/8 O.D. X 14 GA wall ground pole (#9007869-0005) is 
rated at 110 MPH at heights shown. 





2-3/8 O.D. X Schedule 40 (0.154 wall) ground pole is rated 
at 120 MPH at heights shown. 


3. Place the pole into the hole, and place rocks (for example) 
around the pole to stabilize it in a vertical position. 
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4. Using a bubble level, plumb the pole in at least two 
different locations on the side of the pole, as shown in 
figure 4-25. These two measurements should be at right 
angles to each other. When the pole is plumb, secure it 
with the rocks, or attach guy wires to hold it upright. 











Pole 
(top view) 

















Level | 








Figure 4-25. Leveling the pole 


58 


5. Fill the hole with prepared quick-drying cement. Shape 
the top of the concrete with a slope to improve drainage 
as shown in figures 4-23 and 4-24. 


6. Let the cement dry for 24 hours before you mount the 
antenna assembly onto the pole. 


Note: To allow the concrete to cure uniformly, keep 
it moist or use a product called Visqueen or an 
equivalent. 


Grounding the pole mount 
Perform the following steps to ground the pole mount. 


w WARNING 


Local electrical codes and the National Elec- 
trical Code require the dish to be connected 
to a grounding electrode, even if the dish is 
mounted on a pole mount system does not 
satisfy the requirements of a grounding elec- 
trode. Therefore, always connect the dish to 
a proper ground electrode. 
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Insert one end of the ground wire through the ground 
lug (see figure 4-26). If the ground wire is to be routed 
under ground, use a copper ground wire. 


Apply sealant here, after assembly, to 
improve corrosion resistance 


ie /————————— Ground lug 
ia 
“, 
<; Self-tapping 
Bs. / hex-heael screw: 


{— Ground wire 





Figure 4-26. Ground wire installation diagram for a pole mount 


2. 


Tighten the ground lug clamp screw until the ground 
wire is secured. 


Install the ground lug onto the pole mount using the 
self-tapping hex-head screw as shown in figure 4-26). 


4. Refer to the National Electrical Code (NEC) Section 810 
and local electric codes for the specific instructions on 
grounding the remaining end of the ground wire. 


Assembling antenna reflector to 
AZ/EL cap mount 


Perform the following steps to assemble the antenna reflector 
onto the azimuth/elevation (AZ/EL) cap mount. 


1. Insert the four threaded studs on back of antenna 
reflector through corresponding holes on AZ/EL cap 
mount assembly (see figure 4-27). 








Antenna 
reflector 





Feed leg hole 


Az/El cap mount assembly 


Lockwasher 
(4 places) 


5/16-18 hex nut 
(4 places) 


Figure 4-27. Assembling antenna reflector onto AZ/EL cap mount 
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Note: Verify that feed leg hole is oriented as shown 
in figure 4-27. 


2. Install four lock washers and the M8 hex nuts onto 
threaded studs. Tighten and torque the hex nuts to 
18 ft.-Ibs. (24 N-m). 


Assembling antenna/cap mount 
onto pole 


Perform the following steps to assemble the antenna/cap 
mount onto the pole mount. 


Note: Do not remove the abrasive pad from inside 
the cap mount assembly; it remains as a part of the 
assembly. 


1. Lift antenna/cap mount assembly and slide AZ/EL cap 
mount onto pole tube (see figure 4-28). 


2. Tighten 5/16-inch clamp nuts so that the antenna/cap 
mount assembly is held stationary on pole but can be 
swiveled with slight pressure. 











nut 


Clam 


p 
(3 places) 


Mast tube 








Figure 4-28. Installing antenna/cap mount assembly onto pole mount 
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Antenna reflector 














Feed assembly 





5/16 flat washer le 


5/16-18 Hex re | 


Figure 4-29. Installing feed assembly and feed leg onto antenna reflector 


Feed assembly and feed support tube 

installation 

Perform the following steps to install the feed assembly and 

feed support tube onto the antenna reflector. The feed 

support tube is keyed to assure that it will seat properly in 

the feed support socket. 

1. Install the feed leg into the feed support socket on the 
antenna reflector (see figure 4-29). 


2. Secure the feed leg with a 5/16 flat washer and 5/16-18 
hex screw as shown in figure 4-29). Use a torque wrench 
to tighten the hex screw to 8 to 10 ft-lbs. 






| 
#8 X 1/2-inch PPH screw 


(2 places) 


Feed assembly 


Figure 4-30. Removing cover from feed assembly 


Installing the LNB cable onto the LNB 


Perform the following steps to install the LNB cable onto 
the LNB. 


1. Using a Phillips screwdriver, remove the two 
#8 X 1/2-inch PPH screws from the feed assembly cover 
(see figure 4-30). 


2. Remove the feed assembly cover. 


Route one end of the RG-6 coaxial cable from the back 
of the antenna reflector along the inside of the feed 
support tube until approximately 12 inches (30.5 cm) of 
cable extends from the top of the support tube. 
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Figure 4-31. Weatherproof F-type connector 


4. If the cable already has an F-type connector on it, go to 
step 5. Otherwise, install an F-type connector (see 


figure 4-31) onto the end of the cable. 65 





Note: If the F-type connector you are using is not 
weatherproof, you need to use a coaxial cable seal- 
ant (COAX-SEAL or equivalent) to prevent moisture 
from seeping into the LNB from the coaxial connec- 
tor. The copper-plated center conductor in the RG-6 
cable can experience electrolytic corrosion at the LNB 
connector. Moisture and DC current cause this type 
of corrosion. 


5. Install the coaxial cable onto the LNB connector (see 
figure 4-32). 


Fe, LNB coaxial cable 
— 


LNB connector 






LNB 


Figure 4-32. Installing LNB cable onto LNB connector 


6. Install the feed assembly cover using the two 
M4 X 10-mm PPH screws removed in step 1. 
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L — 
Installing the antenna on Installing the antenna on 


siding a roof 
(Do not install on vinyl or (Do not mount the antenna 
aluminum siding.) on slate or shake shingles.) 





s 


SSN 


SS 


























Installing the antenna on 
a brick surface a concrete block or masonry 
surface 


Figure 4-33. Universal mount installation options 


a 

Installing the This section describes installing the antenna assembly onto a 
antenna u sing universal mount in a variety of mounting configurations as 
the universal shown in figure 4-33. 

mount M@ If you will be installing the antenna on siding, see 


sections “Assembly tools recommended,” and “Materials 
recommended” to prepare for the installation, then refer 
to section “Installing on wooden siding” to install the 
antenna. 


@ If you will be installing the antenna on a rooftop, see 
sections “Assembly tools recommended,” and “Materials 
recommended” to prepare for the installation, then refer 
to section “Installing on an asphalt-shingled wooden 
roof” to install the antenna. 
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M@ If you will be installing the antenna on a brick, concrete 
block, or masonry surface, see sections “Assembly tools 
recommended,” and “Materials recommended” to prepare 
for the installation, then refer to section “Installing on a 
brick or masonry surface” to install the antenna. 


Read this section thoroughly before beginning system 
assembly. For best results in the assembly process, perform 
each step in the same sequence as listed in this manual. 


A WARNING 


You can be seriously injured or killed if the 
antenna comes into contact with electric 








power lines. Verify that there are none nearby 
before performing the following procedure. 
Watch out for overhead power lines. Check 
the distance to the power lines before start- 
ing installation. We recommend that you stay 
a minimum of 20 feet (6 meters) from all 
power lines. 


If any part of the antenna or mast assembly 
comes into contact with a power line, call 
your local power company. Do not try to re- 
move it yourself! They will remove it safely. 

















w WARNING 


Before drilling into any wall, make sure that 
you locate and avoid hidden wiring, ducts, 
and plumbing pipes. Do not drill near elec- 
trical outlets. 














w WARNING 


Local electrical codes and the National Elec- 
trical Code require the dish to be connected 
to a grounding electrode, even if the dish is 
mounted on a pole mount system does not 
satisfy the requirements of a grounding elec- 
trode. Therefore, always connect the dish to 
a proper ground electrode. 














Ww WARNING 


For your own safety, follow these important 
safety rules: 


H Perform as many functions as possible on 
the ground. 


H Do not use metal ladders. 
H Do not install the antenna on a windy day. 


@ If you start to drop the antenna or mast 
assembly, get away from it and let it fall. 
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w WARNING 


Assembling the dish antenna on a windy day 
can be dangerous. Because of the antenna 
surface, even slight winds create strong 
forces. For example, a 1.0-meter antenna fac- 
ing a wind of 20 MPH (32 km/h) can undergo 
forces of 60 Ibs. (269 N). Be prepared to safely 
handle these forces at unexpected moments. 


Do not attempt to assemble, move, or mount 
a dish on windy days or serious, even fatal 
accidents may occur. 








Assembly tools recommended 
Have on hand the following tools: 


3/8-inch electric drill 

3/16-inch drill bit 

7/16-inch open-end wrench 

1/2-inch open-end wrench 

Ratchet wrench, 3/8-inch drive 

1/2-inch socket, 3/8-inch drive (for 5/16-inch bolts) 
7/16-inch socket, 3/8-inch drive (for 1/4-inch bolts) 
3/8-inch masonry drill bit 

3/4-inch masonry drill bit 

Bubble level 

Caulking gun 

Phillips screwdriver 


Torque wrench (up to 18 ft.-Ibs.) 





Materials recommended 
Have on hand the following materials: 


RG-6 coaxial cable with F-type connectors, impedance: 75 
ohms, shielding: minimum double shield (requires a 
minimum 100% foil shield covered with a 40% woven 
braid), outer cover: PVC (must be suitable for both indoor 
and outdoor use, length as required). 


Coaxial cable sealant (COAX-SEAL or equivalent) to 
prevent moisture from seeping into the LNB from the 
coaxial connector. 


Silicone sealant (Dow Corning 739 RTV Sealant, or 
equivalent) for sealing the cable where it enters the wall. 


A grounding rod and clamp (as required by the National 
Electrical Code and applicable local codes; refer to 
Appendix A “Electrical Grounding”). 


Installing on wooden siding 








A WARNING 


Do not install the antenna near power lines. 


A Caution 


Do not mount the antenna onto composite (also 
called particleboard or fiberboard) surfaces unless 
there is a wall stud located where you will be install- 
ing the mounting hardware. Composite materials are 
not strong enough to support the antenna during 
strong winds and other violent weather conditions. 
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1. Locate a wall stud onto which you can install the 
antenna base plate as shown in figure 4-34. Wall studs 
can most easily be found by looking for the line of nails 
that shows where the siding is attached to the building 
by using a stud finder (see figure 4-34). 


Stud 


3-inch X 3/8-inch 
lag bolts 
(center holes) 


2-inch X 3/8-inch iS a 


lag bolts 
(6 places) 











Shim 


Figure 4-34. Using siding as the mounting surface 





2. Place the base plate so the center holes align with the © 
centerline of the stud (see figure 4-35). While holding 
the base plate in place, use a pencil to mark the location 
of the top center hole onto the mounting surface. This 
mark indicates where you will be drilling later. 


Stud 
Centerline ———| 


Outside holes 

















Center hole 


Center hole 








Outside holes 


Figure 4-35. Base plate hole locations 
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Carpenter's level ~~ ‘el 
fe) 


Plumb vial 









—— Mast 


Bubble 


Bubble must Ss 

be centered | 

between 
marks 














Pivot bolt 





Adjustment nut 
(2 places) 


Mast 
(top view) 






Figure 4-36. Verifying the mast is plumb 


3. Using a carpenter’s level, plumb the antenna mast in at 
least two different locations on the side of the mast, as 
shown in figure 4-36. These two measurements should 
be at right angles to each other. 


If the mast is plumb (aligned vertically with the bubble 
level), go to step 5. Otherwise, loosen the adjustment 
nuts (see figure 4-36). 


4. Rotate the mast until it is plumb with the level, then use 
a torque wrench to tighten the adjustment nuts to 
15 ft-lbs. If you are still unable to align the mast with 
the level, try using wooden shims. If they do not correct 
the problem, you will need to find another site to install 
the antenna. 


5. Set the mast aside and drill a 3/16-inch X 3-inch pilot 
hole where you made the pencil mark. 
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Install the mast onto the mounting surface using a 
3-inch X 3/8-inch lag bolt in the top center hole (see 
figure 4-37). Tighten the bolt enough to secure the base 
plate, but leave it loose enough to enable you to adjust 
the base plate. 























3/8 X 3-inch 
lag bolt 
3/8 X 2-inch 3/8 X 2-inch 
lag bolt Uy lag bolt 
| ; 
3/8 X 2-inch Bottom A X 2-inch 
lag bolt lag bolt 
3/8 X 3-inch 
lag bolt 


Figure 4-37 


. Installing the mounting lag bolts 


7. Verify that the mast is still plumb and adjust if 
necessary. 

8. Mark the locations of the outside holes and remaining 
center hole on the mounting surface. 

9. Remove the base plate from the mounting surface. 

10. Drill a 3/16-inch X 3-inch pilot hole for the lower center 
hole. 

11. Drill four 3/16-inch X 2-inch pilot holes for the outside 
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holes. 





12. While holding the base plate in place, apply silicon 


sealant onto the six pilot holes and around the bottom 
edge of the base where it contacts the mounting surface 
(see figure 4-38). Doing so will prevent water from 
seeping into your house. 


Sealant 
—* 











Figure 4-38. Applying sealant onto base plate 


13. 


14. 


15. 
16. 


Install six 2-inch x 3/8-inch lag bolts into the outside 
holes on the base plate. 


Install a 3-inch x 3/8-inch lag bolt into the bottom 
center hole on the base plate. 


Tighten all bolts. 


Apply additional silicon sealant to cover the tops of the 
lag bolts. 


The base plate and mast are installed, go to section 
“Assembling and installing the reflector assembly” 
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Installing on an asphalt-shingled 
wooden roof 


A WARNING 


Do not install the antenna near power lines. 














1. At the location where you will be installing the universal 
mount, install two 2-inch X 6-inch pine boards between 
rafters underneath the plywood sheathing (see 
figures 4-39 and 4-40). Use 12 16d cement-coated nails 


| as shown in figure 4-40. 
2 1/2-inch X 3/8-inch \ 






lag screws | 2-inch X 6-inch 
(8 places) ‘ pine board 
(2 places) 


, a Rafter 


Nails attaching fascia Sr, 


boardtorafters Re, 


Figure 4-39. Using a roof as the mounting surface 


76 


16d cement-coated nail 








Rafter (12 places) 
2-inch X 6-inch 

pine board 

(2 places) 
a Seedteetecesesyl 
ead Se | 
Wo rei ecs ade odts ~~ weeedizztiii 
ooo oeas prsseer- — ee ie || 
aSee Se peer | 























Figure 4-40. Installing the reinforcing boards 
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2-inch X 6-inch 
pine board 
(2 places) 






feo! Centerline 


21/2 
inches 


1 1/2 inches : fF 











0 








3/8 X 2 1/2-inch 
lag screws 
(12 places) 


Figure 4-41. Installing the mounting lag screws 


2. 
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Find the centerline of the top reinforcing pine board (see 
figure 4-41). Mark a location that is approximately 

2 1/2 inches over from the centerline and 1 1/2 inches 
down from the top of the board (see figure 4-41). This 
mark indicates where you will be drilling later. 


Using a carpenter’s level, plumb the antenna mast in at 
least two different locations on the side of the mast, as 
shown in figure 4-42. These two measurements should 
be at right angles to each other. 


If the mast is plumb (aligned vertically with the bubble 
level), go to step 5. Otherwise, loosen the adjustment 
nuts (see figure 4-42). 





Carpenter's level —_ 
fo} 


Plumb vial 


 ——ed Mast 


Bubble 











Bubble must 
be centered 
between 

marks ° 

















Pivot bolt 


Adjustment nut 
(2 places) 


Mast 
(top view) 






Level sy 


Figure 4-42. Verifying the mast is plumb 


4. Rotate the mast until it is plumb with the level, then use 
a torque wrench to tighten the adjustment nuts to 
15 ft-lbs. If you are still unable to align the mast with 
the level, try using wooden shims. If they do not correct 
the problem, you will need to find another site to install 
the antenna. 


5. From underneath the roof, drill a 3/16-inch X 2 1/2-inch 
pilot hole where you made the pencil mark. 


6. Install the mast onto the mounting surface using a 
2 1/2-inch X 3/8-inch lag screw in the top right hole (see 
figure 4-42). Tighten the screw enough to secure the 
base plate, but leave it loose enough to enable you to 
adjust the base plate. 


7. Verify that the mast is still plumb and adjust if 
necessary. 


8. Using the base plate as a template, drill seven 
3/16-inch X 2 1/2-inch pilot holes through the top 
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surface of the roof into the reinforcing boards (see 
figure 4-42). 


aa —— 


Figure 4-43. Applying sealant onto base plate 


9. 


10. 


11. 
12. 


While holding the base plate in place on the roof, apply 
silicon sealant onto the eight pilot holes and around the 
bottom edge of the base where it contacts the mounting 
surface (see figure 4-43). Doing so will prevent water 
from seeping into your house. 


Install seven 2 1/2-inch x 3/8-inch lag screws into the 
holes on the base plate. 


Tighten all screws. 


Apply additional silicon sealant to cover the tops of the 
lag screws. 


The base plate and mast are installed, go to section 
“Assembling and installing the reflector assembly” 


Installing on a brick or masonry 
surface 








A WARNING 


Do not install the antenna near power lines. 








Select a flat and secure site to install the antenna base 
plate. 


Place the base plate so the outside holes are positioned 
over the surface. 





Note: If you are installing the mast onto a brick sur- 
face, do not drill into the mortar between the bricks. 


3. Using a carpenter’s level, plumb the antenna mast in at 
least two different locations on the side of the mast, as 
shown in figure 4-44. These two measurements should be 
at right angles to each other. 


Carpenter's level Nel 
fe} 


Plumb vial 


Bubble 










a_i Mast 


Bubble must 

be centered 

between 
marks 


























[> A 


Pivot bolt 


Adjustment nut 
(2 places) 






Mast 
(top view) 


Figure 4-44. Verifying the mast is plumb 


If the mast is plumb (aligned vertically with the bubble 
level), go to step 5. Otherwise, loosen the alignment nuts 
(see figure 4-44). 


4. Rotate the mast until it is plumb with the level, then use a 
torque wrench to tighten the adjustment nuts to 15 ft-lbs. 
If you are still unable to align the mast with the level, try 
using wooden shims. If they do not correct the problem, 
you will need to find another site to install the antenna. 
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5. Use a pencil to mark the location of the top left outside 
hole of the base plate (see figure 4-45) onto the surface. 





Outside holes 

















Brick 





Mortar 





Outside holes 





Figure 4-45. Base plate hole locations 


6. Set the mast aside and use a masonry bit to drill a 
3/8-inch X 2 1/2-inch pilot hole where you made the 
pencil mark. 


7. Drill a 3/4-inch X 2 1/2-inch hole where you made the 
pilot hole. 


8. Clean out the hole and insert a 3/8-16 double-expansion 
anchor. The anchor should fit snugly, so you may have 
to use a hammer to gently tap the anchor until it is flush 
with the brick surface (see figure 4-46). 


Brick surface ———, 


a 














3/8-16 Double-expansion 
anchor (5 places) ; _ 

















Figure 4-46. Installing an expansion anchor 





Install the mast onto the mounting surface using a 

2 1/4 inch X 3/8-16 machine screw (see figure 4-47). 
Tighten the screw enough to secure the base plate, but 
leave it loose enough to enable you to adjust the base 





3/8 X 2 1/4-inch 
full-thread hex 
bolt 


























3/8 X 2 1/4-inch _% 


full-thread hex 
bolt 





plate. 
3/8 X 2 1/4-inch 
Top full-thread hex 
bolt 
O O 
O 
O O 
Bottom 3/8 X 2 1/4-inch Q 
full-thread hex 
bolt 


Figure 4-47. Installing the mounting lag bolts 


10. 


11. 


12. 
13. 
14. 


15. 


Verify that the mast is still plumb and adjust if 
necessary. 


Mark the locations of other three outside holes on the 
mounting surface. 


Remove the base plate from the mounting surface. 
Drill three 1/2-inch X 3-inch holes for the outside holes. 


Install the base plate using the 2 1/4-inch X 3/8-16 full 
thread hex bolts. 


Tighten the bolts. 


The base plate and mast are installed, go to section 
“Assembling and installing the reflector assembly” 
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Assembling and installing the 
reflector assembly 








Antenna 
reflector 


Feed leg hole 


Az/El cap mount assembly 


Lockwasher 
(4 places) 


5/16-inch Hex nut 
(4 places) 


Figure 4-48. Assembling antenna reflector onto AZ/EL cap mount 


Assembling antenna reflector to AZ/EL cap mount 


Perform the following steps to assemble the antenna reflector 
onto the azimuth/elevation (AZ/EL) cap mount. 


1. Insert the four threaded studs on back of antenna 
reflector through corresponding holes on AZ/EL cap 
mount assembly (see figure 4-48). 





A Caution 


Verify that feed leg hole is oriented downward as 
shown in figure 4-48. 





2. Install four lock washers and M8 hex nuts onto threaded 
studs. Tighten and torque hex nuts to 18 ft.-lbs. 
(24 N-m). 


Assembling antenna/cap mount onto mast 


Perform the following steps to assemble the antenna/cap 
mount onto the NPM mast. 


Note: Do not remove the abrasive pad from inside 
the cap mount assembly; it remains as a part of the 
assembly. 
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1. Lift antenna/cap mount assembly and slide AZ/EL cap 
mount onto mast tube (see figure 4-49). Face of antenna 
should be parallel to front of base. 








Clamp nut 
(3 places) 





ee $ —__ Mast tube 








Figure 4-49. Installing antenna/cap mount assembly onto mast 


2. Tighten M8 clamp nuts so that the antenna/cap mount 
assembly is held stationary on mast but can be swiveled 
with slight pressure. 
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Antenna reflector 














Feed assembly 





5/16 flat washer | 


5/16-18 Hex os 


Figure 4-50. Installing feed assembly and feed support tube onto antenna reflector 


Feed assembly and feed support tube installation 
Perform the following steps to install the feed assembly and 
feed support tube onto the antenna reflector. The feed 
support tube is keyed to assure that it will seat properly in 
the feed support socket. 


1. Install the feed leg into the feed support socket on the 
antenna reflector (see figure 4-50). 


2. Secure the feed leg with a 5/16 flat washer and 5/16-18 
hex screw as shown in figure 4-50). Use a torque wrench 
to tighten the hex screw to 8 to 10 ft-lbs. 
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ae 
#8 X 1/2-inch PPH screw 


(2 places) 


Feed assembly 


Figure 4-51. Removing cover from feed assembly 


Installing the LNB cable onto the LNB 

Perform the following steps to install the LNB cable to the 

LNB. 

1. Using a Phillips screwdriver, remove the 
two #8 X 1/2-inch PPH screws from the feed assembly 
cover (see figure 4-51). 

2. Remove the feed assembly cover. 

3. Route one end of the RG-6 coaxial cable from the back 
of the antenna reflector along the feed leg until approxi- 


mately 12 inches (30.5 cm) of cable extends from the 
top of the leg. Tie the cable in place. 


= b 

































































Figure 4-52. Weatherproof F-type connector 


4. If the cable already has an F-type connector on it, go to 
step 5. Otherwise, install an F-type connector (see 


figure 4-52) onto the end of the cable. 
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Note: If the F-type connector you are using is not 
weatherproof, you need to use a coaxial cable seal- 
ant (COAX-SEAL or equivalent) to prevent moisture 
from seeping into the LNB from the coaxial connec- 
tor. The copper-plated center conductor in the RG-6 
cable can experience electrolytic corrosion at the LNB 
connector. Moisture and DC current cause this type 
of corrosion. 


5. Install the coaxial cable onto the LNB connector (see 
figure 4-53). 


LNB coaxial cable 









LNB connector 


LNB 


Figure 4-53. Installing LNB cable onto LNB connector 
6. Install the feed assembly cover using the two 
#8 X 1/2-inch PPH screws removed in step 1. 


7. Verify that the feed cover is positioned with the two 
drain holes facing the ground. 


The antenna is installed. Refer to section 4.6, “Installing the 
LNB cable,” for information on routing the LNB cable to the 
building and installing it. 
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4.6 


Installing the LNB 
cable 


Ground block —————___ 
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This section describes routing and installing the LNB cable. 
Depending on the routing of the LNB cable, you may choose 
to use a cable that can be buried. When normal coaxial cable 
is buried, its outer cover decays in the soil, and the cable’s life 
is shortened. Cables that are suitable for burial use a special 
outer cover that resists breakdown. Some of these cables also 
have a special coating on their ground shields. This coating 
resists corrosion if water gets into the cable. Anytime the LNB 
cable is buried, use cable that is suitable for burial. It will 
prevent problems in the future. 


An important goal of your cable installation is to protect the 
cable from physical damage and moisture penetration. To 
protect the cable from physical damage, secure it to walls or 
another stable surface with cable clamps. This prevents the 
cable from sagging and being damaged by people stepping 
on it or running over it with yard equipment. Prevent 
moisture penetration by using weatherproof connectors, or 
by sealing any connection that is exposed to the elements. 
Drip loops provide a connection with additional protection 
by preventing moisture from traveling down the cable and 
entering the connection, as shown in figure 4-54. 


To antenna 


i > 






























































Drip loop 





Cable clip 


Figure 4-54. Installing the LNB cable 


1. Select the location of the ground block. Remember to 
allow a short and straight route for the ground conduc- 
tor to the grounding electrode. 


w WARNING 


Verify before you drill that there are no wires 
or pipes near where you will be drilling 














2. Secure the grounding block to a stable mounting surface 
with two screws. 


Coaxial cable 
(to DirecPC adapter) 






Ground block 
(see National Electrical 
Code section 810) 


Ground wire 
(see National Electrical 
Code section 810) 


Coaxial cable 
(to antenna LNB) 


Figure 4-55. Installing cables onto the grounding block 


3. Connect the remaining end of the LNB cable to the 
grounding block (see figure 4-55). 
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4.7 


Attaching the 
LNB cable to the 
DirecPC adapter 
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Secure the cable with cable clips. Do not forget to form 
the drip loop and secure it with cable clips. 


Install the ground conductor on the ground terminal of 
the ground block. 


Route the ground conductor to one of the following 
grounding electrodes: 


¢ Grounded interior metal water piping (cold water) 


¢ Ground rod (must be driven at least 8 feet into the 
ground) 
¢ Grounded metallic service raceway 
¢ Grounded electrical service equipment enclosure 
Refer to appendix A, “Electrical Grounding,” for ground- 
ing information 


Connect the ground conductor to the grounding 
electrode. Use a copper grounding conductor if it is 
routed under ground. Remember to secure the cable to a 
wall or some surface to protect it. 


During this step of the installation, route the LNB cable from 
the ground block to the DirecPC adapter. In most installa- 
tions, there is more than one way to get the LNB cable to the 
adapter from the grounding block. If the adapter is located 
near an inside wall, use the crawl, basement, or attic spaces. 
When routing the LNB cable to the adapter, take the shortest 
possible path and always protect it from physical damage. 


1. 








w WARNING 


Verify that there are no wires or pipes in the 
area of the hole where you plan to drill to 
enter the building 





After verifying that there are no wires or pipes blocking 
the location you want to feed the coax into the building, 
drill a 1/2 inch hole. 








Into 
building 



































Sealant 
To antenna 















































gee 





S/S 














Drip loop 


Cable clip 


Figure 4-56. LNB cable installation 


2. 


Connect one end of the cable to the ground block (see 
figure 4-56). 

Form a 3-inch to 5-inch drip loop in the cable before 
inserting it in the access hole. 


Secure the drip loop and cable to the wall with cable 
clips. 


Inside the building, route the cable to the computer. 
Depending on the installation site, this could be 
through a floor or wall, directly to the rear of the 
computer. If the cable goes straight through a wall, you 
can use a wall plate at the access point. 


Install the cable onto the adapter cable connector. 


Seal the access point into the building with silicone 
sealant. 
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This chapter provides instructions for registering your system 
with the DirecPC operations center and describes how to 
accurately point the antenna reflector at the satellite. Alignment 
is critical to the operation of the DirecPC system. When the 
reflector is pointed directly at the satellite, the adapter receives a 
strong signal. If the reflector is not positioned properly, the 
signal may be weak with errors resulting during data transfers. 
This signal quality would become worse on cloudy, windy, or 
rainy days. 





5.1 


Registering your 
system 


2 


Determining your 
site’s azimuth, 
elevation, and 
polarization 
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To receive the DirecPC service, contact the DirecPC 
Operations Center at 1-800-DIRECPC (1-800-347-3272) to 
register your system and open an account. The Customer 
Care Center engineers will provide you with the information 
required to configure the Turbo Internet, Package Explorer, 
and Multimedia DataPipe services. 


Have the DirecPC adapter serial number available when you 
contact the assistance center. After you have registered, refer 
to section 5.2, “Determining your site’s azimuth, elevation, 
and polarization.” 


During this procedure, we use a hypothetical site in German- 
town, Maryland as an example. You should change the data 
used in this example for the data that matches your location. 


For Germantown, Maryland, the following data applies: 
M Satellite longitude: 99 degrees West 

M@ Site Longitude: 77.16 West 

M@ Site Latitude: 39.11 North 

The calculated results are: 

M Elevation: 39.4 degrees, rounded off to 39 degrees 


@ Azimuth: 220.4 degrees (magnetic azimuth), rounded off 
to 220 degrees 


M Polarization: 24.5 degrees, rounded off to 25 degrees 


Use the magnetic azimuth value when reading your compass 
while establishing the antenna target. 


Tools for the alignment procedure 


A variety of tools are always handy but the essential tools for 
alignment are: 


mM 13-mm wrench 




















Polarization nuts 
(4 places) 





cenp nuts 
(3 places) 


Elevation nuts 
(2 places) 


Figure 5-1. Reflector alignment hardware 


Preparing the antenna for alignment 


1. Loosen the four polarization nuts (see figure 5-1) so the 
antenna can be turned with slight pressure, (a loose, 
wobbly reflector affects proper pointing of the antenna). 
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Polarization 
reference mark 















































Figure 5-2. Polarization adjustment 


2. Rotate the antenna reflector until the appropriate 
polarization value on the polarization scale is aligned 
with the polarization reference mark (see figure 5-1). (In 
our example the setting would be 25 degrees). Tighten 
the polarization nuts. 


3. Loosen the clamp bolts on the AZ/EL cap mount 
assembly that secure it to the mast tube (see figure 5-1). 
Loosen these bolts just enough to allow the antenna to 
move smoothly on the mast. 
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ELevation 
reference 
mark 


























Figure 5-3. Elevation adjustment 


4. Loosen the two elevation pivot bolts and the two 
elevation locking bolts on either side of the AZ/EL cap 
mount assembly. Loosen these bolts enough to allow 
smooth movement of the mount assembly during the 
elevation adjustment. 


Establish the antenna elevation target 
The azimuth and elevation values calculated by the Antenna 
Pointing software are accurate enough to allow you to 
acquire the satellite on the first try if your alignment tools 
are precise enough. Unfortunately, a variety of factors (such 
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as, compass errors caused by nearby metal, the antenna mast 
not being completely plumb, etc.) reduce the likelihood that 
you will find the satellite when you set the antenna to the 
calculated values. To take this into account, the following 
procedure describes using the elevation scale stamped in the 
AZ/EL cap mount to establish an elevation window 10 
degrees wide, within which you will find the satellite. 


Side View 


Elevation 


44° 


39° 





Figure 5-4. Elevation and azimuth pointing windows 


1. Determine the azimuth and elevation window ranges. In 
our example, magnetic azimuth is 220 degrees and 
elevation is 39 degrees. The azimuth window is within 
215 to 225 (220 + 5) degrees and the elevation window 
is within 34 to 44 (39 + 5) degrees (see figure 5-4). 


2. Rotate the antenna in elevation until the elevation scale 
pointer reaches 5 degrees below the calculated elevation 
that the software provided. In our example (see 
figure 5-4), this value is 34 degrees (5 degrees below the 
calculated value of 39 degrees). Tighten the elevation 
nuts. 


3. Rotate the antenna in azimuth until the antenna is 
pointed at the calculated magnetic azimuth bearing (in 
our example, this value would be 220 degrees). Use a 
pencil to mark the location of alignment mark (see 
figure 5-5) onto the mast. This mark will be referred to 
as the center mark (see figure 5-6). 
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Alignment mark 


Alignment tape 


Figure 5-5. Alignment mark and alignment tape locations 
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Tick marks 


First mark 
Center mark 
Second mark 


Figure 5-6. Marking the azimuth locations on the mast 


Begin the alignment procedure 


Performing the fine-alignment procedure can be a one- or a 
two-person task depending on how far the PC is from the 
antenna. If the antenna is close enough for the person 
aiming the antenna to hear the computer speaker (or if you 
can connect a remote speaker to the PC and place the 
speaker next to the antenna), you can use the tones gener- 
ated by the PC as a reference. Otherwise, it is probably best 
to have a second person watch the computer monitor as it 
displays the average SQF readout, signal quality readout, and 
signal strength meter information. 
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If two people are performing the procedure, one person can 
view the computer monitor and use a walkie-talkie or a 
cordless phone, shout through a window (or what ever it 
takes), to provide feedback to the person aiming the antenna 
as to how well the signal is being received. 


Refer to section "Using the Antenna Pointing screen" in the 
DirecPC help file, then go to step 1 below. 


1. To begin the antenna alignment procedure, stand 
behind the antenna reflector, grasp the outer edges of 
the reflector (do not lean on the reflector as that would 
affect the alignment). Place a mark on the mast that is 
two tick marks to the left of the center mark. That mark 
is the first mark (see figure 5-6). Then place another mark 
that is two tick marks to the right of the center mark. 
That mark is the second mark. 





2. While monitoring the received signal quality, rotate the 
reflector, very slowly, from the first mark to the second 
mark. 


Note: You need to take at least 45 seconds to sweep 
the reflector from the first mark to the second 
mark. Count out loud as you rotate the reflector; 
if you reach the second mark in less than 45 sec- 
onds, you are not providing the DirecPC adapter 
enough time to track and register the signal 
strength, and you must repeat the sweep. 


3. Loosen the elevation nuts and increase the elevation 1 
degree. (In our example the setting was 34 degrees; the 
new setting would now be 35 degrees. Tighten the 
elevation nuts. 


4. Slowly sweep the antenna reflector from the second 
mark to the first mark. 


5. Repeat steps 1 through 4 until the signal quality num- 
bers reach the highest numbers possible for your site (at 
least 85% signal quality) and then begin to fall. Once 
the numbers drop, rotate the antenna reflector back in 
the opposite direction until you regain the highest 
number that was previously achieved. 


To obtain maximum signal strength after a strong signal 
has been detected, rotate the antenna reflector through 
the strong signal range slowly (left and right as neces- 
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sary) and position the reflector direction in the center of 
the strong range. 


Note: If you are unable to achieve an acceptable signal 
strength—and are certain that you are not sweeping 
the reflector too quickly—recheck your azimuth land- 
marks to verify their accuracy, and that there are no 
obstacles in the antenna line-of-sight. 


While observing the signal quality display to ensure that 
it stays the same, tighten the three clamp bolts that 
secure the AZ/EL cap mount assembly to the tube in the 
following sequence: 


a) Snug the top nut but do not completely tighten it 
b) Snug the bottom nut but do not completely 
tighten it 


c) Snug the middle nut but do not completely 
tighten it 


d) Fully tighten the top nut (torque to 12 ft. pounds) 


e) Fully tighten the bottom nut (torque to 12 ft. 
pounds) 


f) Fully tighten the middle nut (torque to 12 ft. 
pounds) 


Fine-tune the signal strength by adjusting (raising or 
lowering) the elevation adjusting screw to point the 
antenna reflector to the middle of the signal strength 
range. 


While watching the signal quality display to ensure that 
it stays at maximum, tighten the elevation pivot bolts 
on either side of the AZ/EL cap mount in the following 
sequence: 

a) Snug one nut but do not completely tighten it 

b) Snug the other nut but do not completely 

tighten it 
c) Fully tighten the first nut (torque to 12 ft. pounds) 


d) Fully tighten the second nut (torque to 12 ft. 
pounds) 


9. While watching the signal quality display to ensure that 
it stays at maximum, tighten the elevation pointer/ 
elevation locking bolt on either side of the AZ/EL cap 
mount in the following sequence: 


a) Snug one nut but do not completely tighten it 
b) Snug the other nut but do not completely 
tighten it 
c) Fully tighten the first nut (torque to 12 ft. pounds) 
d) Fully tighten the second nut (torque to 18 ft. 
pounds) 


10. While watching the signal quality display to ensure that 
it stays at maximum, crouch near and to the side of the 
feed horn in such a way that you are not putting 
pressure on the feed horn and are not blocking the 
signals coming to the antenna reflector. 





Fine-tune the polarization setting by loosening the 
polarization nuts and rotating the reflector a few degrees 
slowly in each direction. Select a setting in the middle of 
the maximum signal strength range. 


11. While watching the signal quality display to ensure that 
it stays at maximum, tighten the polarization nuts. 


The antenna is now aligned with the satellite and is ready for 
use. Refer to the DirecPC help files for information about the 
three DirecPC services: Turbo Internet, Package Explorer 
digital package delivery, and Multimedia data pipe. 
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If you encounter a problem, refer to the Troubleshooting 
topic in the DirecPC system help files. If you require further 
assistance, call the DirecPC Customer Care Center 

at 1-800-DIRECPC (1-800-347-3272). 
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This chapter describes replacing a failed DirecPC adapter. 
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w WARNING 


Before removing the DirecPC adapter from 
the personal computer, disconnect the power 
cord plug from the outlet. Failure to do so 
could result in severe personal injury. 








Switch off your PC and all peripheral devices, and 
unplug the power cord from the outlet. 


Touch a metal surface on your computer to ground 
yourself, thereby discharging any static electricity. 


Remove the cover from your computer (refer to the 
documentation that came with your computer for the 
procedure). 


Disconnect the LNB cable from the DirecPC adapter 
cable connector. 

Remove the cover plate screw from the adapter. 
Remove the adapter from the expansion slot. 


Compare the S1 settings on the failed adapter with the 
replacement adapter. If they are different, set S1 on the 
replacement adapter to be the same as the failed adapter. 


Note: If you need to change an S1 switch setting, use 
the tip of a pencil or pen to slide the switch to its 
new position—either ON or OFF. 


Place the defective adapter in its original shipping 
container and return it for repair. 


9. Install the DirecPC adapter into the slot that the defec- 
tive adapter was removed from as follows: while being 
careful not to damage the cable connector, align your 
adapter’s 16-bit slot connector with the expansion slot 
and firmly press on the adapter until it is fully seated 
into the slot. 


10. Secure the adapter to the expansion slot with the screw 
you removed in step 5. 


11. Reconnect the LNB cable to the DirecPC adapter cable 
connector. 


12. Install the computer cover and switch the system on. 


Adapter replacement is complete. 
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This appendix provides information on grounding the 
DirecPC system. 








A.1 


Grounding the 
DirecPC system 
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Two components of the DirecPC installation must be 
grounded: 1) the antenna structure and 2) the coaxial cable 
connecting the LNB feed assembly to the DirecPC adapter. 
You need to tailor your grounding procedures to satisfy both 
local codes and the National Electrical Code which is 
published by the National Fire Protection Association in 
Batterymarch Park, Quincy, MA 02269. 


For your reference, the following information relating to the 
DirecPC installation can be found in the National Electrical 
Code 1993 reference manual. Article 810—Radio and Televi- 
sion Equipment, covers most of the grounding and bonding 
information, but it also refers to other parts (articles) of the 
Code where needed. 


@ Article 810-2 refers coaxial cable requirements to ar- 
ticle 820; grounding the outer conductive shield of a 
coaxial cable is found in article 820-33. 


M Article 810-21 Grounding Conductors—Receiving Stations 
contains topics (a) through (j) as follows: 

(a) material, copper, aluminum, etc. 

(b) insulation, not required (see article 250-118 Clean 
Surfaces) 

(c) supports 

(d) mechanical protection 

(e) run in straight line 

(f) electrode, grounding conductor shall be connected 
as follows: 

1) to nearest accessible location on: 


e building or structure as described in 
article 250-81 


¢ grounded interior water pipe as described 
in article 250-80(a) 

¢ external to enclosures as described in 
article 250-71(b) 

¢ metallic power service raceway 

¢ service equipment enclosure 


e grounding electrode conductor or 
grounding electrode conductor metal 
enclosure, or 


2) if the building or structure has no grounding 
means, as described in (f) 1), attach to 
individual electrodes as described in article 
250-81, or 


3) if the building or structure has no grounding 
means, as described in (f) 1) or (f) 2), attach to 
an effectively grounded metal structure, or to 
individual electrodes as described in article 
250-83. 


(g) inside or outside building, the ground conductor 
is permitted to be run inside or outside. 


(h) size, the grounding conductor shall not be smaller 
than no. 10 copper or no. 8 aluminum, or no. 17 
copper-clad steel or bronze. 


(i) common ground is a single grounding conductor 
that shall be permitted for both protective and 
operating purposes. 


(j) bonding of electrodes is a bonding jumper not 
smaller than no. 6 copper or equivalent, and shall 
be connected between the radio and television 
equipment grounding electrode and the power 
grounding electrode system at the building or 
structure served where separate electrodes are used. 


M Article 250-115 describes using a ground clamp, lug, and 
other methods of connecting to the electrode. 





Refer to chapter 5 of the Code manual to see if any special 
occupancies (environments) apply, and to chapter 1 for a list 
of definitions. 


Note: Copper wire should be used for underground 
installation as aluminum wire is unsuitable for un- 
derground installation. 
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This appendix contains the following information: 


HM Distribution system design specifications. Contains data on 
system signal levels, power requirements, coaxial cable loss 
data, and amplifiers. 


m Examples of medium-sized distribution systems, a tapped- 
trunk distribution system, and a remote LNB feed system. 





B.1 


Distribution 
system design 
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System levels 


The nominal signal output level from the LNB is -36 dBm. 
The nominal signal input level into the DirecPC adapter 
must remain within the dynamic range of -70 to -20 dBm. 
For the most reliable operation, the signal level at the adapter 
should remain above -60 dBm to prevent excessive carrier-to- 
noise (C/N) degradation and slope across the 950 to 

1450 MHz IF range. All DirecPC system expansion applica- 
tions described in this guide assume a minimum input level 
into the DirecPC adapter -50 cB. 


Note: Although -50 dB is defined as the minimum 
input in the tables and applications in this appendix 
that quote maximum cable lengths, you can add an 
additional 55 feet to each length (and still maintain 
reliable reception) by allowing DirecPC adapter input 
levels to drop to -55 dBm. 


LNB powering considerations 


The DirecPC adapter provides +20 VDC to +21 VDC (250 mA 
max.) power to the LNB power through the coaxial cable. 
The minimum input voltage to the LNB is +15 VDC. The 
maximum input current is 170 mA. Use this information to 
calculate the current available for accessories such as line 
amplifiers. 


Include in your calculations the voltage drops between the 
DirecPC adapter and the LNB that occur along the coaxial 
cable and the 0.8-VDC drop each time a diode-steered signal 
splitter is placed in the line. RG6 coaxial cable carrying a 
current of 200 mA DC will drop about 0.9 VDC per 100 feet. 


In large, multi-output systems, it is preferable to use a 
separate LNB power supply such as the model 8002IFD, 
which operates from 117 VAC instead of using the DirecPC 
adapters to supply LNB power. 








Cable loss data 


Refer to table B-1 for typical cable loss data as calculated for 
RGS59U, RG6U, and RG11U cable over a range of 100 to 
2050 MHz. 


Table B-1. Typical coaxial cable loss data 


Cable Loss in dB per 100-foot length 
type | 100 MHz)200 MHz ;500 MHz ;900 MHz 1450 MHz 11750 MHz 2050 MHz 


Note: For new installations, we recommend RG6U 
coaxial cable that has been sweep-tested to the maxi- 
mum frequency in use, as the minimum cable type 
for use in the DirecPC system. For longer cable runs, 
use RG11U coaxial cable or its equivalent. 





Maximum cable runs (without 
amplifiers) 

Refer to table B-2 for maximum cable lengths based on the 
following: 


M Using RG6 cable 

mM A -36 dBm signal level output from LNB 

m A-50 dBm signal input level to the DirecPC adapter 
Note: Allowing a minimum signal input level of 
-55 dBm into the DirecPC adapter enables cable 


lengths to be increased by 55 feet beyond the lengths 
specified in table B-2. 


Table B-2. Maximum cable runs 


Number of outputs | Maximum cable lengths Signal splitter used 
153 feet 


110 feet 2212IFD 


241 41RD 
2818IFD 
two 2818IFDs + one 2212IFD 
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Maximum cable runs using line 
amplifiers 

Maximum cable lengths can be extended by approximately 
143 feet by using a 5113IFD line amplifier before splitting the 
signal. The line amplifier must be installed indoors and must 
be a minimum of 25 feet away from the LNB to avoid 
overloading the line amplifier. The cable lengths shown in 
table B-3 are based on using a single 5113IFD line amplifier. 


Table B-3. Maximum cable runs using line amplifiers 


Number of outputs | Maximum cable lengths Signal splitter used 
296 feet 


252 feet 2212IFD 


209 feet 2414IFD 
165 feet 2818IFD 
121 feet two 2818IFDs + one 2212IFD 








Note: The cable lengths specified in table B-3 can be 
extended a further 143 feet by using another 5114IFD 
line amplifier in series cascade with the first ampli- 
fier. To avoid overloading the second amplifier, there 
must be at least 143 feet of RG6 coaxial cable between 
the line amplifiers. 


Maximum cable runs using amplified 
splitters 


Amplified splitters can be used to provide signals to two or 
four DirecPC adapters interconnected with medium to long 
cable runs (see table B-4). 


Table B-4. Maximum cable runs using amplified splitters 


Number of outputs | Maximum cable lengths Signal splitter used 
198 feet 2252IFD 





154 fet 2asAleD 


Very long cable runs 

For very long cable runs, such as in a shopping mall or office 
building, refer to section C.5, “950 to 1450 MHz Model 
5115IFD 15 dB high-level line extender” in appendix C, 
“DirecPC accessories.” 


B.2 


DirecPC system Examples of medium-sized 
applications distribution systems 


Figures B-1 and B-2 show some typical office networks of 
eight PCs. These can be expanded to offer far more outlets. 


Note: In figures B-1 and B-2, cable lengths are based 
on RG6 coaxial cable specifications. 


2414IFD 




























See Note 1 





















8002IFD 






2212IFD 
Computers with 
DirecPC adapters 


2414IFD 



























Note 1: Distance a to c should be less than 165 feet. 





Note 2: Distance a to b should be greater than 25 feet. 


Figure B-1. Example of a medium-sized distribution system # 1 
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See Note 4 











117 VAC 
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Note 1: Distance a to d should be less than 308 feet. 
Note 2: Distance a to b should be greater than 25 feet. 
Note 3: Distance b to c should be greater than 100 feet. 
Note 4: Distance a to eshould be less than 165 feet. 


Figure B-2. Example of a medium-sized distribution system # 2 


122 


Example of a tapped-trunk 
distribution system 

Figure B-3 shows a typical distribution system where direc- 
tional taps are used to split the signal from the trunk line. 


a b 
See Note 1 


8002IFD 8002IFD 










Directional 
tap 





Directional 
tap 


75-ohm terminator 


117 VAC | 


To To 
PCs PCs 


Note 1: Distance a to b is the length of cable that results 
in 15 dB of loss at 1450 MHz. For RG6 cable, the distance 
would be approximately 165 feet; for RG11 cable the 
distance would be approximately 217 feet. 


Figure B-3. Example of a tapped-trunk distribution system 
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Example of a remote LNB feed 


The configuration shown in figure B-4 would be for a site 
where the LNB is located a long distance from the DirecPC 
adapter. 


See See 
Note 1 Note 1 


8002IFD 8002IFD 


117 VAC | 





Note 1: Distance a to b is the length of cable that results 
in 15 dB of loss at 1450 MHz. For RG6 cable, the distance 
would be approximately 165 feet; for RG11 cable the 
distance would be approximately 217 feet. 


Figure B-4. Example of a remote LNB feed 
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950-1450 MHz out 


This appendix describes the accessories that have been approved 
for use with the DirecPC system. The following types of accesso- 
ries are included: 


M@ Directional taps 

Mi Power dividers 

HH Line amplifiers 

@ Satellite signal level meters 
@ Crimping tools 

LNB power supply/injector 
@ Connectors 

i Cables 


To purchase these accessories, call 919-989-2205 for the name of 
your nearest Channel Master distributor or dealer. 





C.1 

950 to 2050 MHz The following sections describe recommended DirecPC 

power dividers satellite IF (950 to 2050 MHz) power dividers. These low cost, 
yet high performance units have many applications in 
satellite IF distribution systems. 


Model 2201IFD 2-way power divider, 
1-port DC pass 

The 2201IFD power divider (see figure C-1) passes DC power 
from one output to the input (or in the opposite direction). 
Thus only one DirecPC adapter supplies LNB power. 








Channel INPUT 
Master 


2201IFD O 





2-WAY POWER DIVIDER 
950-2050 MHz 
Ty 1 PORT DC PASS 


OUT OuUT]| © 





























Figure C-1. Model 2201IFD 2-way power divider 


Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-2 is the functional diagram. 





OUT OUT 
Figure C-2. Model 2201IFD functional diagram 
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Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 3.5 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 1 


Dimensions (HxWxD): 2.0 x 2.2 x 0.8 inches 
(50 x 57 x 22 mm) 


Weight: 1.9 oz. (55 g) 

Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


127 








128 


Model 2202IFD 2-way power divider, 
2-port DC pass 


The 2202IFD power divider (see figure C-3) passes DC power 
from all outputs to the input (or in the opposite direction). 
Verify than any equipment connected to the model 2202IFD 
will not be damaged by reverse-powering before installing 
the model 2202IFD into the DirecPC system. 








Channel INPUT 


iad |__2202IFD 


2-WAY POWER DIVIDER 
950-2050 MHz 





2 PORT DC PASS 


Figure C-3. Model 2202IFD 2-way power divider 


























Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-4 is the functional diagram. 


IN 


@) 
(©) (©) 


OUT OUT 
Figure C-4. Model 2202IFD functional diagram 


Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 3.5 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 2 


Dimensions (HxWxD): 2.0 x 2.2 x 0.8 inches 
(50 x 57 x 22 mm) 


Weight: 1.9 oz. (55 g) 

Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 
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Model 2212IFD 2-way power divider, 
2-port DC pass (diode steered) 


The 2212IFD power divider (see figure C-5) is particularly 
recommended for DirecPC applications. It will pass power 
from any output to the input. There is a 0.8V drop across the 
diodes which are included to prevent one DirecPC adapter 
from passing power back to another. The model 2212IFD is 
especially useful because the capability to provide power to 
the LNB from any of several DirecPC adapters provides 
redundancy, thereby avoiding lost LNB signals due to an 
adapter failure. 












Channel INPUT 
Master | _2212IFD 


2-WAY AMPLIFIED POWER DIVIDER 
950-2050 MHz 





2 PORT DC PASS 
DIODE STEERED 




















Figure C-5. Model 2212IFD 2-way power divider 


Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-6 is the functional diagram. 


IN 


@) 
(©) (©) 


OUT OUT 
Figure C-6. Model 2212IFD functional diagram 


Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 4.0 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 2D (see Note 3) 


Dimensions (HxWxD): 2.0 x 2.2 x 0.8 inches 
(50 x 57 x 22 mm) 


Weight: 1.9 oz. (55 g) 

Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Note 3: D indicates a series diode. 
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Model 2401IFD 4-way power divider, 
1-port DC pass 

The 2401IFD power divider (see figure C-7) passes DC power 
from one output to the input (or in the opposite direction). 
Thus only one DirecPC adapter supplies LNB power. 

















INPUT 
4-WAY POWER DIVIDER 
WSAChannel Master |  *navzowe 
O 2401 IFD 1 PORT DC PASS O 
| Pe oe 1 
DC PASS 
OUT OUT OUT OUT 
































Figure C-7. Model 2401IFD 4-way power divider 


Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 
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Figure C-8 is the functional diagram. 






e) 


@ 





@ @ 


OUT OUT OUT OUT 
Figure C-8. Model 2401IFD functional diagram 


Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 8.0 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 1 


Dimensions (HxWxD): 2.9 x 4.6 x 0.7 inches 
(74 x 118 x 18 mm) 


Weight: 4.0 oz. (112 g) 


Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 
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Model 2404IFD 4-way power divider, 
4-port DC pass 

The 2404IFD power divider (see figure C-9) passes DC power 
from all outputs to the input (or in the opposite direction). 
Verify than any equipment connected to the model 2404IFD 
will not be damaged by reverse-powering before installing 
the model 2404IFD into the DirecPC system. 











INPUT 
4-WAY POWER DIVIDER 
WSChannel Master | 350-2050 wiz 
O 24041FD O 
oh ai a ae 
































Figure C-9. Model 2202IFD 4-way power divider 
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Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-10 is the functional diagram. 


IN 


@) 





(©) (©) (©) (©) 


OUT OUT OUT OUT 
Figure C-10. Model 2404 IFD functional diagram 


Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 8.0 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 4 


Dimensions (HxWxD): 2.9 x 4.6 x 0.7 inches 
(74 x 118 x 18 mm) 


Weight: 4.0 oz. (112 g) 

Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 
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Model 2414IFD 4-way power divider, 
4-port DC pass (diode steered) 


The 2414IFD power divider (see figure C-11) is particularly 
recommended for DirecPC applications. It will pass power 
from any output to the input. There is a 0.8V drop across the 
diodes which are included to prevent one DirecPC adapter 
from passing power back to another. The model 2414 IFD is 
especially useful because the capability to provide power to 
the LNB from any of several DirecPC adapters provides 
redundancy, thereby avoiding lost LNB signals due to an 
adapter failure. 











2414IFD 











INPUT 
Channel 4-WAY POWER DIVIDER 

950-2050 MHz 
Master 4 PORT DC PASS 

DIODE STEERED O 























Figure C-11. Model 24141FD 4-way power divider 


Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-12 is the functional diagram. 


IN 


@) 





(©) (©) (©) (©) 


OUT OUT OUT OUT 
Figure C-12. Model 2414IFD functional diagram 


Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 8.5 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 4D (see Note 3) 


Dimensions (HxWxD): 2.9 x 4.6 x 0.7 inches 
(74 x 118 x 18 mm) 


Weight: 4.0 oz. (112 g) 

Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Note 3: D indicates a series diode. 
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Model 2801IFD 8-way power divider, 
1-port DC pass 

The 2801IFD power divider (see figure C-13) passes DC power 
from one output to the input (or in the opposite direction). 
Thus only one DirecPC adapter supplies LNB power. 




















Oo 
OUT OUT INPUT OUT OUT 
sae 4 au L 
T T T T é 
PS Channel Master 
8-WAY POWER DIVIDER 
2801IFD 
950-2050 MHz O 


1 PORT DC PASS 
























































Figure C-13. Model 2801IFD 8-way power divider 
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Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-14 is the functional diagram. 


IN 


@) 





®®® ®& © © ® ®& 


OUT OUT OUT OUT OUT OUT OUT OUT 
Figure C-14. Model 2801IFD functional diagram 


Performance specifications: 


M Frequency range: 950 to 2050 MHz 

Mm Impedance: 75 ohms 

M@ Connectors: F-type female 

@ Through loss (dB): 11.5 (see Note 1) 

@ Return loss (dB): 15 

@ Isolation (dB): 20 (see Note 2) 

Mm DC Pass (ports): 1 

M Dimensions (HxWxD): 4.3 x 5.9 x 1.1 inches 
(110 x 150 x 20 mm) 

@ Weight: 13.6 oz. (386 g) 


Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is 
approximately 1 dB higher. 





Note 2: Isolation is between closest outputs. 
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Model 2818IFD 8-way power divider, 
8-port DC pass (diode steered) 


The 2818IFD power divider (see figure C-15) is particularly 
recommended for DirecPC applications. It will pass power 
from any output to the input. There is a 0.8V drop across the 
diodes which are included to prevent one DirecPC adapter 
from passing power back to another. The model 2818IFD is 
especially useful because the capability to provide power to 
the LNB from any of several DirecPC adapters provides 
redundancy, thereby avoiding lost LNB signals due to an 
adapter failure. 























rd INPUT i. ce QO 
WSChannel Master 


8-WAY POWER DIVIDER 
2818IFD 
950-2050 MHz O 


8 PORT DC PASS - DIODE STEERED 


i t 


OUT OUT OUT 





















































Figure C-15. Model 2818IFD 8-way power divider 


Unused outputs must be terminated to achieve optimum 
flatness, return loss, and isolation. Terminators, model 7184 
(DC blocked) or model 7190 (not DC blocked), are recom- 
mended. 


Figure C-16 is the functional diagram. 


IN 


@) 


eo OW eAe®HW ee ® 


OUT OUT OUT 


OUT OUT OUT OUT OUT 


Figure C-16. Model 2818IFD functional diagram 


Performance specifications: 


Frequency range: 950 to 2050 MHz 
Impedance: 75 ohms 
Connectors: F-type female 
Through loss (dB): 12.0 (see Note 1) 
Return loss (dB): 15 

Isolation (dB): 20 (see Note 2) 
DC Pass (ports): 8D (see Note 3) 


Dimensions (HxWxD): 4.3 x 5.9 x 1.1 inches 
(110 x 150 x 20 mm) 


Weight: 13.6 oz. (386 g) 

Note 1: Through loss figures are typical between 950 
and 1450 MHz. At 2050 MHz, through loss is ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Note 3: D indicates a series diode. 
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C.2 


950 to 1750 MHz 
amplified power 
dividers 
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The following sections describe recommended DirecPC 
satellite IF (950 to 2050 MHz) amplified power dividers. 
These low cost, yet high performance units have many 
applications in satellite IF distribution systems. The dividers 
pass power from any output back to the input (with 0.8 VDC 
drop due to the steering diodes). This diode steering arrange- 
ment means any output can be used to power the LNB. The 
diodes also prevent one DirecPC adapter from passing power 
back to another. The amplified power dividers are especially 
useful because the capability to provide power to the LNB 
from any of several DirecPC adapters provides redundancy, 
thereby avoiding lost LNB signals due to an adapter failure. 


The moderate gain of these units means input signal han- 
dling is particularly good. Unused outputs must be termi- 
nated to achieve optimum flatness, return loss, and isolation. 
Terminators, model 7184 (DC blocked) or model 7190 (not 
DC blocked), are recommended. 


Applications include: 


M Enabling long (greater than 100 feet) runs of coaxial cable 
from the DirecPC adapter to the LNB. 


M Strengthening signal levels in a satellite IF distribution 
system where the levels may have become marginal 
towards the end of the system farthest from the LNB. 


Note 1: DirecPC adapter cards operate with input 
signal levels between -60 and -30 dBm per channel. 
HNS recommends that IF distribution systems be 
designed to give no less than -50 dBm per channel at 
the customer outlet. 


Note 2: Because a buildup of 0.8V-drops through 
cascaded amplifiers is likely to cause a system 
malfunction due to low signal levels, do not cascade 
the amplified power dividers. 


Model 2252IFD 2-way amplified power 
divider, 2-port DC pass 


This section contains the performance specifications for the 
2252IFD amplified power divider (see figure C-17). 
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Figure C-17. Model 2252IFD 2-way amplified power divider 


Figure C-18 is the functional diagram. [ 
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OUT OUT 
Figure C-18. Model 2252IFD functional diagram 
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Performance specifications: 


Frequency range: 

Impedance: 

Connectors: 

Input capability: 

Power requirements: 

Gain (dB): 

Return loss (dB): 

Isolation (dB): 

Noise figure (dB): 

Output capability 
13-V operation 
(dBm per channel): 

Output capability 
17-V operation 
(dBm per channel): 


DC Pass (ports): 
Dimensions (HxWxD): 


Weight: 


950 to 1750 MHz 

75 ohms 

F-type female 

Output capability minus gain 
13 to 21 VDC at 35 mA 

4.0 

15 

25 (see Note 1) 

5 


-24 (see Note 2) 


-20 (see Note 2) 
2D (see Note 3) 


3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


8.6 oz. (245 g) 


Note 1: Isolation is between closest outputs. 


Note 2: Output capability is for 16 channels at -40 dBc 


IMD. 


Note 3: D indicates a series diode. 


Note 4: To avoid overloading the amplifier contained 
in the model 2252IFD, leave a minimum distance of 
50 feet of RG6U between the LNB and the 2252IFD. 


Model 2454IFD 4-way power divider, 
4-port DC pass (diode steered) 


This section contains the performance specifications for the 
2454IFD amplified power divider (see figure C-19). 
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Figure C-19. Model 2454IFD 4-way amplified power divider 


Figure C-20 is the functional diagram. 
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Figure C-20. Model 2454IFD functional diagram 
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C3 
40 to 2050 MHz 
directional taps 
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Performance specifications: 


Frequency range: 

Impedance: 

Connectors: 

Input capability 

Power requirements: 

Gain (dB) 

Return loss (dB): 

Isolation (dB): 

Noise figure (dB): 

Output capability 
13-V operation 
(dBm per channel): 

Output capability 
17-V operation 
(dBm per channel): 


DC Pass (ports): 
Dimensions (HxWxD): 


Weight: 


950 to 1750 MHz 

75 ohms 

F-type female 

Output capability minus gain 
13 to 21 VDC at 35 mA 

0.0 

15 

25 (see Note 1) 

8 


-29 (see Note 2) 


-26 (see Note 2) 
4D (see Note 3) 


3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


9.0 oz. (255 g) 


Note 1: Isolation is between closest outputs. 


Note 2: Output capability is for 16 channels at -40 dBc 


IMD. 


Note 3: D indicates a series diode. 


Note 4: To avoid overloading the amplifier contained 
in the model 2252IFD, leave a minimum distance of 
50 feet of RG6U between the LNB and the 2252IFD. 


The following sections describe the recommended DirecPC 
range of ultra-wideband (40 to 2050 MHz) directional taps. 
In all models, the trunk path will pass DC power and the tap 
is DC blocked. Directional taps are mainly used in medium 
to large distribution systems carrying satellite IF and/or VHF/ 
UHF signals. 


A typical directional tap application is using it in tapped- 
trunk systems using the 5115IFD line extender. At locations 
along the trunk where a signal is required, a tap of appropri- 
ate value is inserted. Refer to appendix A, "Additional 
expansion kit applications," for information on satellite 
distribution system design applications. 


Because the internal construction of the 2 and 4-way taps is a 
1-way tap followed by a 2-way or 4-way splitter, unused 
outputs must be terminated to achieve optimum flatness, 
return loss, and isolation. Terminators, model 7184 (DC 
blocked) or model 7190 (not DC blocked), are recommended. 


Model 1012IFD 1-way 12-dB tap 


This section contains the performance specifications for the 
1012IFD directional tap (see figure C-21). 
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Figure C-21. Model 1012IFD 1-way 12-dB tap 


Figure C-22 is the functional diagram. 
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Figure C-22. Model 1012IFD functional diagram 
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Performance specifications: 


M Frequency range: 40 to 2050 MHz 

mM Impedance: 75 ohms 

M@ Connectors: F-type female 

HM DC Pass: Trunk DC pass, tap DC block 

m@ Number tap outputs: 1 

M Tap loss (dB): 12 (see Note 1) 

@ Through loss (dB): 1.8 (see Note 1) 

@ Return loss (dB): 10 

HM Isolation-tap to out (dB): 25 (see Note 2) 

M Dimensions (HxWxD): 2.0 x 2.2 x 0.8 inches 
(SO x 57 x 22 mm) 

@ Weight: 2.0 oz. (57 g) 


Note 1: Through loss and tap loss figures are typical 
40 to 1450 MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 1016IFD 1-way 16-dB tap 


This section contains the performance specifications for the 
1016IFD directional tap (see figure C-23). 
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Figure C-23. . Model 1016IFD 1-way 16-dB tap 
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Figure C-24 is the functional diagram. 
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Figure C-24. Model 1016IFD functional diagram 


Performance specifications: 


M Frequency range: 40 to 2050 MHz 

mM Impedance: 75 ohms 

MH Connectors: F-type female 

Mm DC Pass: Trunk DC pass, tap DC block 

M@ Number tap outputs: 1 

@ Tap loss (dB): 16 (see Note 1) 

@ Through loss (dB): 1.6 (see Note 1) 

@ Return loss (dB): 10 

M Isolation—-tap to out (dB): 25 (see Note 2) 

mM Dimensions (HxWxD): 2.0 x 2.2 x 0.8 inches 
(50 x 57 x 22 mm) 

B Weight: 2.0 oz. (57 g) 


Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 
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Model 1020IFD 1-way 20-dB tap 


This section contains the performance specifications for the 
1020IFD directional tap (see figure C-25). 
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40-2050 MHz, 16dB TAP 
TRUNK DC PASS 
TAPS DC BLOCK 
——— — TAP 
Figure C-25. Model 1020IFD 1-way 20-dB tap 
Figure C-26 is the functional diagram. 
: “ar ~ 
TAP 
Figure C-26. Model 1020IFD functional diagram 
Performance specifications: 
M Frequency range: 40 to 2050 MHz 
mM Impedance: 75 ohms 
M@ Connectors: F-type female 
M@ DC Pass: Trunk DC pass, tap DC block 
m@ Number tap outputs: 1 
@ Tap loss (dB): 20 (see Note 1) 
@ Through loss (dB): 1.4 (see Note 1) 
@ Return loss (dB): 10 
@ Isolation—tap to out (dB):25 (see Note 2) 
M Dimensions (HxWxD): 2.0 x 2.2 x 0.8 inches 
(50 x 57 x 22 mm) 
m Weight: 2.0 oz. (57 g) 





Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 12121IFD 2-way 12-dB tap 


This section contains the performance specifications for the 
1212IFD directional tap (see figure C-27). 
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Figure C-27. Model 1212IFD 2-way 12-dB tap 
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Figure C-28 is the functional diagram. 
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Figure C-28. Model 1212IFD functional diagram 


Performance specifications: 


Frequency range: 40 to 2050 MHz 

Impedance: 75 ohms 

Connectors: F-type female 

DC Pass: Trunk DC pass, tap DC block 
Number tap outputs: 2 

Tap loss (dB): 12 (see Note 1) 

Through loss (dB): 3.0 (see Note 1) 

Return loss (dB): 10 


Isolation—-tap to out (dB):25 (see Note 2) 
Isolation—-tap to tap (dB): 20 (see Note 2) 


Dimensions (HxWxD): 3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


Weight: 8.0 oz. (227 g) 


Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 1216IFD 2-way 16-dB tap 


This section contains the performance specifications for the 
1216IFD directional tap (see figure C-29). 
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Figure C-29. Model 1216IFD 2-way 16-dB tap 


Figure C-30 is the functional diagram. 
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Figure C-30. Model 1216IFD functional diagram 
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Performance specifications: 


Frequency range: 40 to 2050 MHz 

Impedance: 75 ohms 

Connectors: F-type female 

DC Pass: Trunk DC pass, tap DC block 
Number tap outputs: 2 

Tap loss (dB): 16 (see Note 1) 

Through loss (dB): 1.8 (see Note 1) 

Return loss (dB): 10 


Isolation-tap to out (dB):25 (see Note 2) 
Isolation—-tap to tap (dB): 20 (see Note 2) 


Dimensions (HxWxD): 3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


Weight: 8.0 oz. (227 g) 

Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 12201IFD 2-way 20-dB tap 


This section contains the performance specifications for the 
1220IFD directional tap (see figure C-31). 
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Figure C-31. Model 1220IFD 2-way 20-dB tap 


Figure C-32 is the functional diagram. 
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Figure C-32. Model 1220IFD functional diagram 
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Performance specifications: 


Frequency range: 40 to 2050 MHz 

Impedance: 75 ohms 

Connectors: F-type female 

DC Pass: Trunk DC pass, tap DC block 
Number tap outputs: 2 

Tap loss (dB): 20 (see Note 1) 

Through loss (dB): 1.6 (see Note 1) 

Return loss (dB): 10 


Isolation-tap to out (dB):25 (see Note 2) 
Isolation—-tap to tap (dB): 20 (see Note 2) 


Dimensions (HxWxD): 3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


Weight: 8.0 oz. (227 g) 

Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 6416IFD 4-way 16-dB tap 
This section contains the performance specifications for the 
6416IFD directional tap (see figure C-33). 
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Figure C-33. Model 6416IFD 4-way 16-dB tap 


Figure C-34 is the functional diagram. 
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Figure C-34. Model 6416IFD functional diagram 
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Performance specifications: 


Frequency range: 40 to 2050 MHz 

Impedance: 75 ohms 

Connectors: F-type female 

DC Pass: Trunk DC pass, tap DC block 
Number tap outputs: 4 

Tap loss (dB): 16 (see Note 1) 

Through loss (dB): 2.8 (see Note 1) 

Return loss (dB): 10 


Isolation-tap to out (dB):25 (see Note 2) 
Isolation—-tap to tap (dB): 20 (see Note 2) 


Dimensions (HxWxD): 3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


Weight: 9.1 oz. (258 g) 

Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 64201FD 4-way 20-dB tap 
This section contains the performance specifications for the 
6420IFD directional tap (see figure C-35). 
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Figure C-35. Model 6420IFD 4-way 20-dB tap 


Figure C-36 is the functional diagram. 
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Figure C-36. Model 6420IFD functional diagram 
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Performance specifications: 


Frequency range: 40 to 2050 MHz 

Impedance: 75 ohms 

Connectors: F-type female 

DC Pass: Trunk DC pass, tap DC block 
Number tap outputs: 4 

Tap loss (dB): 20 (see Note 1) 

Through loss (dB): 2.0 (see Note 1) 

Return loss (dB): 10 


Isolation-tap to out (dB): 25 (see Note 2) 
Isolation—-tap to tap (dB): 20 (see Note 2) 


Dimensions (HxWxD): 3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


Weight: 9.1 oz. (258 g) 

Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


Model 6424IFD 4-way 24-dB tap 
This section contains the performance specifications for the 
6424IFD directional tap (see figure C-37). 





























WSChannel Master 64241FD 


40-2050 MHz 4-WAY 24dB TAP 
TRUNK DC PASS, TAPS DC BLOCK 











OUT 

































































Figure C-37. Model 6424IFD 4-way 24-dB tap 


Figure C-38 is the functional diagram. 
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Figure C-38. Model 6424IFD functional diagram 
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Performance specifications: 

Frequency range: 40 to 2050 MHz 

Impedance: 75 ohms 

Connectors: F-type female 

DC Pass: Trunk DC pass, tap DC block 

Number tap outputs: 4 

Tap loss (dB): 24 (see Note 1) 

Through loss (dB): 1.6 (see Note 1) 

Return loss (dB): 10 

Isolation-tap to out (dB):25 (see Note 2) 

Isolation—-tap to tap (dB): 20 (see Note 2) 

Dimensions (HxWxD): 3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) 


Weight: 9.1 oz. (258 g) 


Note 1: Through loss and tap loss figures are typical 
40- to 1450-MHz. At 2050 MHz, the losses are ap- 
proximately 1 dB higher. 


Note 2: Isolation is between closest outputs. 


C.4 


950 to 2050 MHz This section describes the DirecPC model 5113IFD satellite IF 
Model 5113IFD general purpose 13-dB line amplifier (see figure C-39). The 
13-dB line amplifier provides 13-dB gain at 1450 MHz and appropriate 
amplifier gain between 950 and 2050 MHz to give cable slope compen- 
sation. A functional diagram of the unit is shown in 
figure C-40. 
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Figure C-39. Model 5113IFD 13-dB line amplifier 
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n@ @our 


Figure C-40. Model 5113IFD functional diagram 


Applications include: 


M Enabling long (greater than 100 feet) runs of coaxial cable 
from the DirecPC adapter to the LNB. 


M Strengthening signal levels in a satellite IF distribution 
system where the levels may have become marginal 
towards the end of the system farthest from the LNB. 


Note 1: DirecPC adapter cards operate with input 
signal levels between -60 and -30 dBm per channel. 
HNS recommends that IF distribution systems be 
designed to give no less than -50 dBm per channel at 
the customer outlet. 


Note 2: Because a buildup of 0.8V-drops through 
cascaded amplifiers is likely to cause a system 
malfunction due to low signal levels, do not cascade 
the amplified power dividers. 


Note 3: Model 5113IFD amplifiers may only be cas- 
caded up to two deep and there should be approxi- 
mately 13-dB of cable loss at 1450 MHz between the 
two amplifiers. 


Performance specifications: 


M Passband: 950 to 2050 MHz 
MH Impedance: 75 ohms 

MH Connectors: F-type female 

M Gain: 950 MHz = 10.0 dB 


1200 MHz = 11.5 dB 
1450 MHz = 13.0 dB 
1750 MHz = 14.0 dB 
2050 MHz = 15.0 dB 





@ Input return loss (dB): 6 
@ Output return loss (dB): 6 
M Noise figure (dB): 5 
MH Output capability 


13-V operation 
(dBm per channel): -25 (see Note 1) 
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C3 


950 to 1450 MHz 
Model 5115IFD 
15-dB high-level 
line extender 
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@ Output capability 
17-V operation 
(dBm per channel): -22 (see Note 1) 


Input capability: Output capability minus gain 


Voltage requirements: 11 to 20 VDC 

@ Current requirements: 20 mA with 13-V supply 
35 mA with 20-V supply 

m@ DC power pass: Both directions 

M@ Dimensions (HxWxD): 0.8 x 2.8 x 0.6 inches 
(22 x 71 x 15 mm) 

m Weight: 1 oz. (27 g) 


Note 1: Output capability is for 16 channels at -40 dBc 
IMD. 


Note 2: To avoid overloading the amplifier contained 
in the model 2252IFD, leave a minimum distance of 
25 feet of RG6U between the LNB and the 2252IFD. 


This section describes the DirecPC model 5115IFD satellite IF 
high-level line extender with general purpose 15-dB line 
amplifier (see figure C-40). The amplifier provides 15-dB gain 
between 950 and 1450 MHz to give cable slope compensa- 
tion. It is intended for use with long runs of cable such as in 
an office or shopping complex. It includes a GaAs FET 
(GASFET) amplifier and has very high signal handling. 


Its primary application is in the construction of large tapped 
trunk IF distribution systems. These amplifiers are intended 
to be cascaded. The amplifiers should be placed after approxi- 
mately 15 dB of cable loss at 1450 MHz. As the loss per cable 
section is equal to the amplifier gain, this is known as a unity 
gain system. Cascades of up to four amplifiers deep are 
feasible. In some cases two cable trunks will be run in order 
to carry both polarizations of the satellite signals. When a 
source of signal is required at a point along the cable run, a 
directional tap from DirecPC's recommended range of ultra 
wideband directional taps should be inserted in the trunk 
line. 


The unit includes a voltage-stabilized power supply with 
internal 8-V regulator, thus operation from a trunk line 
carrying 11 V or 20 V is acceptable. The model 8002IFD 13- 


and 17-V LNB power supply and dual power injector is ideal 
for powering these units. Its 600mA current capability means 
a cascade of four line extenders or a dual trunk cascade of 
two line extenders each is possible with this power supply. 
Additional 8002IFD power supplies can be used as required. 


Depending upon the signal levels out of the LNB, it may be 
necessary to space the first amplifier some distance from the 
LNB or use a power passing attenuator such as the model 
2803IFD, 2806IFD, or 2810IFD which are 3, 6, and 10 dB 
power passing attenuators. 


When the units are used only with directional taps and no 
signal is required out of the end of the trunk, then the end of 
the trunk should be terminated with a blocking terminator 
such as model 7184. 


Refer to appendix A, "Additional expansion kit applications," 
for information on satellite distribution system design 
applications. 
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Figure C-41. Model 5115IFD 15-dB line amplifier 


Performance specifications: 


M Passband: 950 to 1450 MHz 
M Impedance: 75 ohms 

M Connectors: F-type female 

M Gain: 950 MHz = 12.0 dB 


1200 MHz = 13.5 dB 
1450 MHz = 15.0 dB 


@ Input return loss (dB): 10 
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Cascade performance 


Output return loss (dB): 8 


Noise figure (dB): 
Output capability: 


Third order intercept 


point (dBm): 
Input capability: 


Voltage requirements: 


DC power pass: 


Dimensions (HxWxD): 


Weight: 


8 
-10 dBm per channel (see Note 1) 


+22 

Output capability minus gain 
11 to 21 VDC at 105 mA 
Both directions 


1.7 x 3.5 x 0.6 inches 
(43 x 88 x 14 mm) 


1.9 oz. (55 g) 


Note 1: Output capability is for 16 channels at -40 dBc 


IMD. 


In all cases, it is assumed that the input level to each ampli- 
fier is the same (amplifier gain at 1450 MHz is equal to cable 
loss at 1450 MHz). It is further assumed that there are 16 
channels into each amplifier. The performance quoted is 
third-order intermodulation distortion at the output of the 
final amplifier. Systems should be designed such that the 
third-order distortion products at the output of the final 
amplifier does not exceed -40 dBc. 


Third-order IMD at the output of the final amplifier 


16 channels at 


-25 dBm per channel: 1 amp = -40 dBc 


16 channels at 


-30 dBm per channel: 


16 channels at 


-35 dBm per channel: 


16 channels at 


-40 dBm per channel: 


2 amps = -34 dBc 
4 amps = -28 dBc 


1 amp = -40 dBc 
2 amps = -44 dBc 
4 amps = -38 dBc 


1 amp = -60 dBc 
2 amps = -54 dBc 
4 amps = -48 dBc 


1 amp = -70 dBc 
2 amps = -64 dBc 
4 amps = -58 dBc 
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Figure C-42. Model 8002IFD dual-LNB power supply/injector 


C.6 

950 to 1450 MHz 
Model 8002IFD 
dual-LNB power 
supply/injector 
13 and 17 volts 


The 8002IFD (see figure C-42) is a dual-LNB power supply for 
use with one or two LNBs. It supplies 13 volts regulated to 
one LNB output and 17 volts regulated to the other. It is 
constructed in two parts. The first part is a standard wall plug 
power supply, which has an output of approximately 24 VDC 
unregulated. This is connected to the dual power injector 
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section. Here, the 24 V is regulated down to 13 V and 17 V. 
These voltages are added to the LNB input lines. The output 
lines are DC blocked. The total current draw by both LNB 
inputs should not exceed 600 mA. A block diagram of the 
unit is shown in figure C-43. 


{+_——_—_>—. LNB A OUT 


LNB A IN 






LNB A OUT (not used) 
see Note 1 


13 V (not used) 
see Note 1 


i 117 V 60 Hz 


Figure C-43. Model 8002IFD functional diagram 


Note 1: For DirecPC applications, only the 17-VDC 
terminals are used. Do not install terminators on the 
unused ports. 


The unit is intended for use in DirecPC systems where it is 
not desirable to power the LNB from the satellite DirecPC 
adapter. It is also ideal for powering line amplifiers. 
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C.7 


Satellite signal 


level meters 


Performance specifications: 


Passband: 
Impedance: 
Connectors, RF: 
Connector, power: 
Insertion loss (dB) 
Return loss (dB): 


Cross-polar isolation: 


LNB A voltage: 
LNB B voltage: 
Maximum current: 
Wall plug input: 
Wall plug output: 


Dimensions, wall plug 


(HxWxD): 
Dimensions, injector 


(HxWxD): 


Weight, wall plug: 
Weight, injector: 


950 to 2050 MHz 
75 ohms 

F-type female 

3.5 mm jack 

0.5 

17 

50 dB at 1450 MHz 
17.2 V regulated 
13.4 V regulated 
500 mA LNB A + LNB B 
117 VAC, 60 Hz 


24 VDC unregulated at 
500 mA max. 


3.3 x 2.2 x 1.9 inches 
(84 x 56 x 49 mm) 


3.1 x 3.9 x 1.1 inches 
(80 x 100 x 29 mm) including 
connectors 


14.1 oz. (400 g) 
8.3 oz. (235 g) 


The following sections describe satellite signal level meters 
that will help you align a DirecPC antenna. All satellite signal 
level meters include satellite IF (950 to 2050 MHz) amplifica- 
tion and a broadband detector. The detector drives a signal 
strength meter. Some models have a built-in speaker that 
emits a variable-frequency audio tone. The installer can then 
choose to align the antenna based on the maximum meter 
deflection or highest pitched tone. 
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Model 1001IFD satellite signal level 
meter-standard model 

The model 1001IFD satellite signal level meter (see 

figure C-44) includes satellite IF (950-2050 MHz) amplifica- 
tion and a broadband detector. The detector drives a meter 
and a variable frequency audio tone. The installer can choose 
to align the antenna based on the maximum meter deflec- 
tion or highest pitched tone. A gain control allows a wide 
range of input signal levels. 








(7 


4) 





— 


LNB 
RECEIVER 





WSChannel Master 1001IFD 
SATELLITE SIGNAL METER 


CHECK 
OFFIL]_]ON C) 


GAIN 





RECEIVER 
































f = 








Figure C-44. Model 1001IFD satellite signal level meter 
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The unit is connected to the low-noise block (LNB) via a 
short coaxial cable (see figure C-45). The 1001IFD output 
must be connected to the DirecPC adapter to supply power. 
The unit operates from the 12- to 24-VDC power received 


through the coaxial cable. 


1001IFD 


| 














RG6 coaxial cable 


























Computer with 
DirecPC adapter 


RECEIVER port 


Figure C-45. Connection diagram 


Performance specifications: 


Frequency range: 
Impedance: 
Connectors: 
Audio tone: 


Insertion loss (dB): 


Input level range (dBm): 


Dimensions (HxWxD): 


Weight: 


950 to 2050 MHz 
75 ohms 

F-type female 

Yes 

2 


1 channel = -30 to +4 
8 channels = -39 to -5 
16 channels = -42 to -8 


2.8 x 2.3 x 1.1 inches 
(71 x 58 x 28 mm) 


5.3 oz. (150 g) 
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Model 1002IFD satellite signal level 
meter, deluxe model with 12/17 V 
battery pack and carrying case 


The model 1002IFD satellite signal level meter (see 

figure C-46) includes satellite IF (950 to 2050 MHz) amplifi- 
cation and a broadband detector. The detector drives a meter 
and a variable frequency audio tone. The installer can choose 
to align the antenna based on the maximum meter deflec- 
tion or highest pitched tone. A gain control allows a wide 
range of input signal levels. 
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Figure C-46. Model 1002IFD satellite signal level meter 


The 1002IFD includes a deluxe carrying case, a rechargeable 
NICAD battery pack, and a wall plug recharging unit. This 
allows an antenna to be aligned before it is connected to the 
DirecPC adapter (See configuration #2 in figure C-47). The 


battery pack is switchable between 13- and 17-V output 
allowing either polarization to be selected when used with a 
voltage-switched LNB. 


The 1002IFD can also be connected to the DirecPC adapter to 
supply power (see configuration #1 in figure C-47). Doing so 
extends the life of the 1002IFD's batteries between recharges. 
The unit then operates from the 12- to 24-VDC power 
received through the coaxial cable. 


Configuration #1: Powered by DirecPC adapter 
ANTENNA port RECEIVER port 























1002IFD 














RG6 coaxial cable 


























DirecPC adapter 


Configuration #2: Powered by rechargeable NICAD batteries 
ANTENNA port 
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Figure C-47. Connection diagram 


Performance specifications: 





M Frequency range: 950 to 2050 MHz 

Mm Impedance: 75 ohms 

M@ Connectors: F-type female 

@ Audio tone: Yes 

@ Insertion loss (dB): 6 

M Input level range (dBm): 1 channel = -30 to +4 


8 channels = -39 to -5 
16 channels = -42 to -8 


Mm Wall plug charging 
voltage (VDC): 24 
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M™ Battery life (hours 
between charges): 2.5 
M Dimensions (HxWxD): 2.2 x 5.9 x 4.7 inches 
(56 x 150 x 120 mm) 
B Weight: 34.9 oz. (990 g) 


Model 1003IFD satellite signal level 
meter 


The model 1003 IFD satellite signal level meter (see 

figure C-48) includes satellite IF (950-2050 MHz) amplifica- 
tion and a broadband detector. The detector drives a meter 
and a variable frequency audio tone. The installer can choose 
to align the antenna based on the maximum meter deflec- 
tion or highest pitched tone. A gain control allows a wide 
range of input signal levels. 
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Figure C-48. Model 1003IFD satellite signal level meter 


The unit is connected to the low-noise block (LNB) via a 
short coaxial cable (see figure C-49). The 1003IFD output 
must be connected to the DirecPC adapter to supply power. 
The unit operates from the 12- to 24-VDC power received 
through the coaxial cable. 
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Figure C-49. Connection diagram 


Performance specifications: 


Frequency range: 
Impedance: 
Connectors: 
Audio tone: 
Insertion loss (dB): 


Input level range (dBm): 


Dimensions (HxWxD): 


Weight: 


950 to 2050 MHz 
75 ohms 

F-type female 

Yes 

) 


1 channel = -30 to +4 
8 channels = -39 to -5 
16 channels = -42 to -8 
5.8 x 3.6 x 2.8 inches 
(147 x 92 x 72 mm) 

32 0z. (907 g) 
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C.8 


Connectors and The following sections describe grounding blocks, connec- 
other hardware tors, connector crimping tools, and other hardware for 


customizing the DirecPC system. 


Model 7184 AC/DC blocked F-type 
terminator 

The model 7184 AC/DC blocked F-type terminator (see 
figure C-50) is a 75-ohm resistive termination for use with 
line equipment when using line-powered equipment. 


Standard package quantity: 24. 




















Model 7199 coaxial grounding block 


The model 7199 coaxial grounding block (see figure C-51) is 
intended for wall mounting and includes an easy-to-use 
ground wire connection. 


Standard package quantity: 50. 


TD 























lh 


——F 





Figure C-51. Model 7199 coaxial grounding block 
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Model 7180 dual-coaxial grounding 
block 

The model 7180 dual-coaxial grounding block (see 

figure C-52) is intended for wall mounting and includes an 
easy-to-use ground wire connection. 


Standard package quantity: SO. 








Figure C-52. Model 7180 dual-coaxial grounding block 


Model 7163 weatherproof F-type 
connector 

The model 7163 weatherproof F-type connector (see 

figure C-53) can be used indoors with standard RG6 coaxial 
cable or outdoors with direct-burial-type RG6 cable. 


Standard package quantity: 100. 
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Figure C-53. Model 7163 weatherproof F-type connector 
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Model 7161 RG6U coaxial cable 
F-type connector 


The model 7161 RG6U coaxial cable F-type connector (see 
figure C-54) is intended for indoor use. 


Standard package quantity: 100. 


















































Figure C-54. Model 7161 RG6U coaxial cable F-type connector 


Model 7165 in-line connector coupler 
The model 7165 in-line connector coupler (see figure C-55) 
connects F-type connector equipped coaxial cables. Hex-nut 
and washer hardware are not included. 


Standard package quantity: 100. 





Figure C-55. Model 7165 in-line connector coupler 


Model 7190 F-type terminator 
The model 7190 F-type 75-ohm resistive terminator (see 
figure C-56) terminates unused ports on line equipment. 


Standard package quantity: 10. 





























Figure C-56. Model 7190 F-type terminator 
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Model 2620 right-angle connector 
The model 2620 right-angle connector (see figure C-57) 
provides F-type plug to F-type jack conversion. 


Standard package quantity: SO. 

















Figure C-57. Model 2620 right-angle connector 


Model 7195 in-line connector coupler 


The model 7195 in-line connector coupler (see figure C-58) 
connects F-type connector equipped coaxial cables. Hex-nut 
and washer hardware are included. 


Standard package quantity: 100. 




















Figure C-58. Model 7195 in-line connector coupler 
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Model 7186 hex crimping tool 

The model 7186 hex crimping tool (see figure C-59) can be 
used for both RG6U and RGS9U F connectors that have 
1/2-inch crimp rings. (Crimp cavity size: 0.360, 0.324 hex.) 


Standard package quantity: 1. 
































Figure C-59. Model 7186 hex crimping tool 


Model 7187 hex crimping tool 


The model 7187 hex crimping tool (see figure C-60) crimps 
both attached and separate ferrules of RGS9U and RG6U 
connectors with 1/2-inch crimp rings. (Crimp cavity 

size: 0.262, 0.324 hex.) 


Standard package quantity: 1. 





























Figure C-60. Model 7187 hex crimping tool 


Model 7197 weatherboot 


The model 7197 weatherboot-flexible (see figure C-61) and 
weatherproof—protects outdoor F-type connections. 


Standard package quantity: SO. 











O 


Figure C-61. Model 7197 weatherboot 
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Figure C-62. Model 2610 F-type male-to-male coupler 





Model 2610 F-type male-to-male 
coupler 

The model 2610 F-type male-to-male coupler (see 

figure C-62) is intended for interconnecting distribution 
components. 


Standard package quantity: 50. 








Model 7264 F-type male-to-female 
coupler with AC/DC voltage block 


The model 7264 type-F male-to-female coupler with AC/DC 
voltage block (see figure C-63) is for use with line equipment 
when using line-powered equipment. 


Standard package quantity: 1. 


tH Wa 














Figure C-63. Model 7264 type-F male-to-female coupler with AC/DC voltage block 
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Model 2607 F-type male twist-on 
fitting 

The model 2607 type-F male twist-on fitting (see figure C-64) 
is for use with indoor RG6 coaxial cables. 


Standard package quantity: 100. 



























































C.9 
Coaxial cables 


The following sections describe assembled coaxial cables and 
bulk cable recommended for use with the DirecPC system. 


Model 3110 12-foot RG6 coaxial cable 
Consists of a 12-foot length of RG6 75-ohm direct-burial 
coaxial cable with weatherproof F-type connectors. 


Standard package quantity: 16. 


Model 3140 25-foot RG6 coaxial cable 


Consists of a 25-foot length of RG6 75-ohm direct-burial 
coaxial cable with weatherproof F-type connectors. 


Standard package quantity: 10. 


Model 3141 50-foot RG6 coaxial cable 


Consists of a 50-foot length of RG6 75-ohm direct-burial 
coaxial cable with weatherproof F-type connectors. 


Standard package quantity: 10. 


Model 3142 75-foot RG6 coaxial cable 


Consists of a 75-foot length of RG6 75-ohm direct-burial 
coaxial cable with weatherproof F-type connectors. 


Standard package quantity: 10. 


Model 3143 100-foot RG6 coaxial 
cable 


Consists of a 100-foot length of RG6 75-ohm direct-burial 
coaxial cable with weatherproof F-type connectors. 


Standard package quantity: 8. 


Model 9548-800 800-foot bulk RG6 
coaxial cable 


Consists of an 800-foot coil of RG6 75-ohm direct-burial 
coaxial cable in a 15.5 x 9.3 x 16-inch dispenser. 


Standard package quantity: 1. 
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D.1 


Hughes Network Systems software license agreement 


This is a legal agreement between you, the end user, and Hughes Network Systems (“HUGHES”). 
BY OPENING THE SEALED DISK PACKAGE, YOU ARE AGREEING TO BE BOUND BY THE TERMS OF THIS 
LICENSE. IF YOU DO NOT AGREE TO THE TERMS OF THIS LICENSE, PROMPTLY RETURN THE UNOPENED 
DISK PACKAGE AND THE ACCOMPANYING ITEMS, (including written materials and binders or other 
containers) TO THE PLACE YOU OBTAINED THEM FOR A FULL REFUND. 


HUGHES software license 


1. GRANT OF LICENSE. HUGHES grants to you the right to use one copy of the enclosed SOFTWARE 
in conjunction with HUGHES’ products on a single terminal connected to a single computer (i.e., with a 
single CPU). You may not network the SOFTWARE or otherwise use it on more than one computer or 
computer terminal at the same time. ALL RIGHTS NOT EXPRESSLY GRANTED ARE RESERVED BY HUGHES 
OR ITS SUPPLIERS. 





2. COPYRIGHT. The SOFTWARE (and any copy) is owned by HUGHES or its suppliers regardless of 
the form or media on which the SOFTWARE may exist and is protected by United States copyright laws and 
international treaty provisions. Therefore, you must treat the SOFTWARE like any other copyrighted material 
(e.g., a book or musical recording) except that you may transfer the SOFTWARE to a single hard disk provided 
you keep the original solely for backup or archival purposes. You may not copy the written materials 
accompanying the SOFTWARE. 


3. OTHER RESTRICTIONS. You may not rent or lease the SOFTWARE, in whole or in part, but you 
may transfer the SOFTWARE and accompanying written materials on a permanent basis provided that you 
transfer all HARDWARE purchased with the SOFTWARE, including, without limitation, computer cards, 
satellite receiving systems, etc. and you retain no copies of the software and the recipient agrees to the terms 
of this License. You may not reverse engineer, decompile, or disassemble the SOFTWARE. (Any transfer of 
the SOFTWARE must include the most recent update and all previous versions). 





4. TERMINATION. This License is effective until terminated. The license will terminate automati- 
cally without notice from HUGHES if you fail to comply with any of its provisions. Upon termination, you 
agree to destroy/purge from your CPU the written materials and all copies of the SOFTWARE, including 
modified copies, if any. 


5. UPDATES. In the event that you receive an updated version of the SOFTWARE, you agree to 
replace the SOFTWARE with the updated version and acknowledge that the update will be governed by the 
terms of this License. HUGHES is under no obligation to update the SOFTWARE. 


U.S. Government restricted rights 


The SOFTWARE and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or 
disclosure by the Government is subject to restrictions as set forth in subparagraph (c)(1)(i) of the rights in 
Technical Data and Computer Software clause at DFARS252.227-7013 or 


subparagraphs (c)(1) and (2) of the Commercial Computer Software - Restricted Rights at 48 CFR 52.227-19, 
as applicable. 
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D.2 


Hughes Network Systems limited warranty 


HUGHES warrants to the original buyer that under normal use and wear (i) the SOFTWARE will 
perform substantially in accordance with the accompanying written materials for a period of ninety (90) 
days from the date of purchase, and (ii) the HARDWARE will be free from defects in material and workmanship 
for a period of one (1) year from the date of Purchase. This Limited Warranty is void if failure of the SOFTWARE 
or HARDWARE has resulted from accident, abuse, or misapplication. Any replacement or repair of SOFTWARE 
or HARDWARE will be warranted for the remainder of the original warranty period or thirty (30) days, 
whichever is longer. ANY IMPLIED WARRANTIES ARE LIMITED TO NINETY (90) DAYS. SOME STATES DO 
NOT ALLOW LIMITATIONS ON DURATION OF AN IMPLIED WARRANTY, SO THE ABOVE LIMITATION 
MAY NOT APPLY TO YOU. 


Customer remedies 


If under normal use and wear, the HARDWARE or SOFTWARE becomes defective in materials or 
workmanship and are returned at your expense to one of the Hughes Authorized Service Centers with a 
copy of your receipt during the warranty period set forth above, HUGHES’ shall at its option, either (a) 
return the price paid, or (b) repair or replace the SOFTWARE or HARDWARE that does not meet HUGHES’ 
Limited Warranty. Reconditioned replacement components, parts, units or materials may be used if the 
product is repaired or replaced. 


This Limited Warranty will be void in its entirety if the Product is serviced by anyone other than 
Hughes or a Hughes Authorized Service Center. Your sole and exclusive remedy shall be the repair or 
replacement of the defective product, as specifically described above. Hughes neither assumes nor authorizes 
any Authorized Service Center or any other person or entity to assume any other obligation or liability 
beyond that which is provided for in this Limited Warranty. 


This Limited Warranty does not cover the following: products or accessory equipment not 
manufactured or provided by Hughes; failures or defects caused by misuse, abuse, accident, alteration or 
neglect; installation, removal or repair; failure to follow instructions; fire, flood, wind, lightening, earthquake 
or other acts of God; spills of food or liquids; normal wear and tear; improper installation, maintenance, 
operation or repair; performance of the product when used in combination with other products or equipment 
not manufactured or provided by Hughes; payments for labor or service to representatives or service centers 
not authorized by Hughes. 


Disclaimer of warranty 


EXCEPT AS SPECIFICALLY PROVIDED ABOVE, THE HARDWARE AND SOFTWARE AND 
ACCOMPANYING WRITTEN MATERIALS (INCLUDING INSTRUCTIONS FOR USE) ARE PROVIDED “AS IS” 
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO 
ANY IMPLIED WARRANTIES OF MERCANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FURTHER, 
HUGHES DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATIONS REGARDING THE USE, 
OR THE RESULTS OF THE USE, OF THE DIRECPC SYSTEM OR WRITTEN MATERIALS IN TERMS OF 
CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS, OR OTHERWISE. THE ENTIRE RISK AS TO THE 
RESULTS AND PERFORMANCE OF THE SOFTWARE IS ASSUMED BY YOU. IF THE DIRECPC SYSTEM OR 
WRITTEN MATERIALS ARE DEFECTIVE, YOU - NOT HUGHES OR ITS DEALERS, DISTRIBUTORS, AGENTS 
OR EMPLOYEES - ASSUME THE ENTIRE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION. 


HUGHES MAKES NO REPRESENTATION OR WARRANTY REGARDING THE INSTALLATION OF 
THE DIRECPC SYSTEM. IF THE INSTALLATION HAS BEEN PERFORMED BY AN AUTHORIZED HUGHES 
INSTALLER, YOUR RIGHTS AND REMEDIES SHALL BE GOVERNED IN ACCORDANCE WITH THE WARRANTY 
DELIVERED AT THE TIME OF INSTALLATION. 


Continued on next page... 
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NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY HUGHES, ITS DEALERS, 
DISTRIBUTORS, AGENTS OR EMPLOYEES, SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE THE 
SCOPE OF THIS WARRANTY, AND YOU MAY NOT RELY ON ANY SUCH INFORMATION OR ADVICE. THIS 
WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHER RIGHTS, WHICH VARY FROM 
STATE TO STATE. 


HUGHES SHALL NOT BE LIABLE FOR DAMAGES IN EXCESS OF THE PURCHASE PRICE OF THE 
PRODUCT, LESS A REASONABLE AMOUNT FOR USE AND WEAR. NEITHER HUGHES NOR ANYONE ELSE 
WHO HAS BEEN INVOLVED IN THE CREATION, PRODUCTION, OR DELIVERY OF THIS PRODUCT SHALL 
BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE DAMAGES 
(INCLUDING DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS 
INFORMATION, AND THE LIKE) ARISING OUT OF THE USE OF OR INABILITY TO USE THE DIRECPC 
SYSTEM EVEN IF HUGHES HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 


All liability and obligations of Hughes under this Limited Warranty shall terminate upon expiration of the 
applicable warranty period provided herein. This Limited Warranty sets forth the entire responsibility of 
Hughes with respect to the products. There are no other liabilities of Hughes arising from the sale of the 
products whether based on warranty, contract, negligence or other theories of liability. In no event shall 
Hughes' liability exceed the cost of correcting defects as provided herein. 


The Limited Warranty gives specific legal rights to Buyer and Buyer also may have other rights which may 
vary from state to state. 


© Copyright 1995 Hughes Network Systems, Inc., all rights reserved. 


The DirecPC System is protected by domestic and/or foreign patents issued and pending. Hughes also 
maintains proprietary rights to certain hardware and software components of the DirecPC System. 


Hughes Network Systems, Inc. 
11717 Exploration Lane 
Germantown, MD 20876 


Purchase Date: DirecPC Adapter Serial Number: 








Note: For warranty assistance (to return a failed item 
of hardware, for instance) contact 1-800-DIRECPC. 
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